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theorem 
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1 ^ PtOT ^c<j * '5[%rt^» 

3lt«H 1 1%^'t c2f<»|^ 
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(^) ^51 c^p{ ^*»t =n^, ^ 

R»5?l f^f%^ ntfiR:^ I 

'© I ^5T ( Surface ) 

TCf ’ic^l r^% 1 >21^ 
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(Plane Surface) 'Q (^) ^35»^9f (Curved Surface). 
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(3’I1 ^1 v£i^f5 c^t*! 


W <2lC^J^f5c^ ( Arm ) ifl^t. 
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'•ICMJ^ TO 1 ntc*^ 

fOTRl AOB v£l^ CTO 1 OA, OB 

I -il^N O oq^c^T I 

AOB (T^'fftc^ Z AOB 

Z O I 



froi^TO 's^ c^, cTO'f^ 

TO^«i bfc^ c^tr:^ to ^ 1 ^TO<r ftf%^ 
cTO^f^ fwc5T'6 c?Ftc‘m nfet^i ’^rtfiR:^ i 

C^C=m ’t^tej y£i^% TO’ltf^ ’^%1 ^PfST 

^ TO1 'ifin^’t wt ^ 1 ml o A i 

OB ^ OA I 

^ OB OA f5um ob c^ 

cTO^^ 1 ^5 (^*n ^ 

#:^'<3, m^n i 

^tro OB ^1^ c^ ob' c?!^, c^ 
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CTO ^ ^1 ^TO?r ^Wot; 

3^f^ W%l toI c^'i ^mtsi C^*! I 
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Adjacent angles ) 

cwt^ m cm 

3^??^ c<r^ffS ^ ^c-sf c^ c^=i 

c^t«l ^<1^ >ifi[|^ 

^W?I«I (Common arm) \ fer AOD 

DOB OD ^^ff?r ^ I 
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CW\^ I 

I CO, AB^ 

^ I AO Wn bo, CO^ 

51^ ^?ltC^ I 

5i^5T ^mi ^OTl 

■<?^«fi ^ 1 cm cw ^ m 

TOT, >ii^ ^ ^^-^r%fv-f ^jtm 1 

^srrsf^l TOff'fc^ j»« ^5t ^%l, 

"fePif ( ° ) ^5n%ft^ ^ 1 'Sso 

^?I1 (2fC^ firfsife (') v£l--^•^ ^?rf^ 

^s^o ^m\ c2fc^i^ (" ) "#1^1 1 

i « 1 5^ta(^«l 

(^) C^ TO«Ff«{ C^t^, Nst^C^ C^t«l 

i Acute angle ) ^ 1 fkm L XOD C ^‘\' 
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{^) cq c^«1 WFf*l ^ ^ 

'C^y ^St^tc^ C^«l (Obtuse angle )^5T1 ^i^“^fk3l^ 

.Z.LOM ^ C^«l I 








(It) 5T?i3T (rm ’^fwl ^ <p\ 

ciT^nfS^ ft%i m, ?r(^ 

^<1 (m cw«fi ^ 

^ CW?! ’ff^^ ^1W. 

C^®fC^ c^«| ( Straight angle ) W.^ ! 
fk3RI Z. BOA ^ I 


A 





l’^) # c?Ntf5 ^ ^i%2R 

wc^, ^ c^ ^1 

( Keflex or Re-entrant angle ) I fesi^ f&OTT 
Z. POQ '21^^ I 


>> I c^tc«t?t 

c?r^ '^f^ c^®i ^i%5ri i 

’^tPi'^ 

i ^ 

«t(7f ^ c^ ^l^srfpi, 

^’R ^®ft^ (Negative) 

^U{ ^’R ^5t^ ^1 

cwn ^ 

Rtc>i, 

( Positive ) -qpiCvs 1 ^^S?rr* 
vil^ TM *Rt^ ^®|t^ C^t*! •itt^ !-'' 








i ^ I ( Plane figure ) 

^ C^ %srl^'^ 

(Ti ^x*m) ^^91 c^as ^ 1 

i'® I ( Circle ) 

C^n^ <2lt^ ^517^ c^ 

m, c?^^ c^ ^ 

m c^ cw^ <s\-^ ^ ^ %5rr^ c^, 

\»t^ c^ %5ri nw ^Qi% >i<T^ 

^pR'l ^ (.^^(.4 ^5T I 

(^) (Circumference) i 

C^ ^>^11 ( 

(Centre) ^C^T I 

{^) c^ "iftR ’IW C^-C^ 

^(m “^1 ^t^t«l'’(Kadius) l ( I ) 

niirm c^-c^^r 

( Arc ) 1 




(Semi-circle) ??:«T I 
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fcii OP AB 

o c^, APXB c?[’rrf 5 

I APXB^ 



% oq^ <s^^fk^ WJtfil% '« 

%<m c^3ri% ^rfc^Rl wl 

(Plane Geometry) 

f%5(ff3|^ (Geometry o f two dimensions) 

^t^®l ^ ^rf;^—bf^ '6 c?i 

"srrc^sri ba^rffa^ wjtW® 

(Solid Geometry) ^1 ^Vi^kf^ ^ 1 


'srw-u %5[c=^ () ^«fr^«i- 

(Proposition) ^ I 

^ <2(1%S1 ^rt^—(i) (Theorem), 

(^) 5ff»*rt® ( Problem ). 

,ii^ TO <2ff%il^ ^ I 

fifTO^ ^ ^srtC^ ; 5itif|^e| fipffei^, 

fkcm «w«i 1 
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^ I ( General Enunciation ) 

^ ^<=1 fkm (fro) 

^ ^ 1 

(i) ^^5^1 (Hypothesis)—c?l W ^(fed 5^^8fl 

(^) "^1 (Conclusion)— C^ 

WfCW wl ^— 

(i) ^ (Data)—^11^ Cm'^) ; 

(^) (Quaesita)—^11^1 ^?I^1 Cff^C^ I 

^ I f^(,*t^ ( Particular Enunciation ) 

Rto ^1 ^ 

c^ f53i >nf^ ^1 

■^'1 

\® I ( Construction ) 

nrc^, ^1 ^ I 

( 3f^?f (STsTfC®!^ jjT;^ i ) 

8 I csrsTT*! ( Proof ) 

'sa^ti^ '2t'W«fj f¥i?( (R’W 'w ^1^) c?i 
.( cpftR ^ I 

<t 1 (M^ (2lf%tl^ «2r1%®1 C^l 3^, 

■'Sli^^ (Sif^tS^ (Corollary) ^yfl i 



<<wf5 7[^H[ 

c^ cft^ i2ftf sri i 

cs\ ym(.7^ fit?rf«i ^rltc?c^ ^ ^ ^ i 

* 

^9t^i (2it^% ^w\ ^ 

c^ i2W«i csf'e^ w ^ ^ 1 fm 

(Axioms) ^ ! 

i 1 C^ ^ ^f*\ ^t^l' 

^ 1 TRti( ^1 ?rtR^ ^ )' 

^ ^ ?nf^ c?r^ ^ I 

v© I 7\'^p{ 7^ ^1 3^tc^ 71^ 5fjrri( (^ 

81 issj^ <ri -^m >1^ (^1 

Ti ^Pf c?r^ 7i3{f^<ajii^ ^>i5it?r ^?{ i 

a I ^7m\ii{ ^1 ^Pf jRtsT (^1 ^^t) 

^1 ^Pt ferf^ ! 

'5> 1 '^ISW^Pl'S >nirf^ 

I 

1 ^ p[«^ TfSTfi^, 

I 

V 1 ^Pf ^ ^ C^-C^t^ ■^V-f "^CTO ^1^ 1 

s& 1 ^ ’tK^ ^ I' 





i ® 1 ^ c^) >7f^ R%l 


(Postulate) 

'^m\ 'Q ^ 

'srr^w i 

c^— 

^ I c^-c^^f ^ c^-c^T^T w 

wl ^ 1 

^ 1 C^'f^ %4RRg ^Wt r<T’lfC^ ^»<i f^C?F 

^t?[ i 

'© 1 R-c^ c^ ^R?n R-c^-R ^rWsi^ 

■5^1 ^ i 


^%1 5tf^ (R— 

i 1 C^ Rf^l C^?rt^ c;^ f^| 

vn^ ’itc^ I 

^ 1 cwt^ Rfwl c^«n:^ (R^«rr^1 ^1 

^ I 

'O I CWt^ Rftfe ^ ^1 



* 

^ :— 


.-. ^5t', 

X 

V C^IC^ 

O fa 

“ 

O ’iWii' 

/. C^W 

> 


< 

A 

° T^ 

□ ^-sfc^ 

'■ 

II 

" (TlC<FS. 



(a’*ri c^»i ) 

^51 ili® ) 

^ >ra5T c?«ii 'srar is^f^ c?i^ 

»f'6t?t5rtJt 55, ^5t5i 5ti®T <ttrf ^^<15 JtfsRvs' 

C^Ft'l^ra? C5t^^p5I ^tsi I 

[ If a straight line stands on another straight line, the 
sum of the two angles so formed on one side of it, is equal 
to two right angles. J 



A C B 


TO CD AB C?r'^ fQlUTO 

BCD, DCA, ^ CTM I 

(SPTt'l ■<ffTO C^, BCD, DCA, (TTf^lTO 

«(%1 m c^, c f<=^ CE ^ ^ #rfc^ i 
«W«1; Oftl c^, 

Z BCD+ ZDCA- Z BCD+ Z DCE+ Z EC A 
^rr^,ZBCE+Z ECA-ZBCD+ZDCE+ZECA; 
ZBCD+ZDCA-ZBCE+ZECA. 




^8 

ZBCE+ZECA-^ {W\^% 

C^cff5 ), 

zBCD +zdca=^ I 

ml c^ i:?! Ftft® 

Ffr^ w^tc«f^ ^ 1 

■31^^, 

Z AOD+ Z DOB+ Z BOC+ Z COA = 5tfir I 

^ I c 

mi 

C5l C^t«t. 

M“" 

^ ^cfni ^1^ i5ti% 

^iT I [ AOC^ M 

«r5(t«i ^ I ] 




i I C^M ( Complementary angles ) 

c^f-c^ ^ TO^^nr 

C^t«l ^1 ^ 

I 

\ 

^ *55^ m«f?T C^5f^ 90° 31*^ C^n 

^9^ 59° c=ftc«r<r I 

^ I C^*i ( Supplementary angles ) 

c^-cTO ^ (mc«f?r c?fTf5iS5f ^ #:5T ^;5t^’tc?F 

^l**^fw c^«t ^ ^ ; 15t^ viic^ 1 



^ 180" I 112" 

<CW\^ i£i^f5 68" C^«f^ I 

'il^t C^K'^ ^ ’tl*>t1^ TfHt^ 1 

'i!^ C^lT:«f^ ^| 7\^\^ 

I 

«w«i ^ «r5rf*i 

'2(TWl (2fT%^ ^ '2l^C«f^ (2rc^-!t — 

(i) (SfSlt®! (Direct Proof) S ^ft ^'m C^ 

-<m fmn €tf%fl^ ^1 ^ I 

(Direct) ^ I 

(^) ( Indirect Proof) i 

-SlTO ^ 

'sipfl ^ 'wm, TO- 

m ^ ^ ^T ^ 

’Tfr^^n I 

^«ff^«r$ (smtei 

'2f5rf=i (2f^ ^ 1 m^y 

^sW^f i 





?tfw JI?5T C^«tt^ C^ ft^gps <ttf 5^Ci 
'ST’t? ^rasT C?«I1 ^1 ^rltR^ C^t'f^CW 

C^lt^t^ ^ ^t5? ^151 C»tWt^ 

>ra5T c?«it^ i5<p^ ^?5r c?'«it? I 

[ If, at a point in a straight line two other straight lines 
on opposite sides of it, make the adjacent angles together 
equal to two right angles, then these two straight lines are 
in one and the same straight line. ] 



EC Wl C AC, BC C?-?(1» 

W /.ACE+ZBCE=^ 
I 

C^I AC, C B I 

AC, C B # =rl 

m AC, CD ^5^1^ I 

S EC ^ AD Wf CiKt? C 

Z. ACE + Z.DCE“=^TC^1*l ( 

Z ACE+ZBCE-^ ( Wfl > 



i 

ZACEf+Z^BCE«=ZACE+/.DCE 

^ nt<#1^ z: ACE 1%:^, 

z:bce = zdce. 

j%^ 7 [ 5 [^ I 

CD, CB i 

AC, BC 1 

«r^ai ^ 

^ 1 

(Sfsrff^ —c^®i ^ ^i(.^K®f?[ ^“sitsT 1 

ftrft^ ^ 

^ cvTQ^ I 

c^t®! ^ 

^ cii^I ( 8o ^ ) 





^\r 

'*4 

^ jRi^ c^«ri cfw ^ 

[If two straight lines intersect, the vertically opposite 
•angles are equal. ] 



AB, DE C<1^1 ^f5 C C^f( 

ACD, ECB ace, DCB C^mf^ 

mn c^, 

ZACD”ZECB 
Z ACE=- ZDCB. 

e ED AC ^ 

Z ACD+Z ACE“^ I 

AB EC WI 

Z ACE+ Z ECB-^ I 

ZACD+ZACE-ZACE+ZECB i 
^ Z ACE ^ fe^, 

ZACD-ZECB. 

ZACE“ZDCB. 



(i) 

^ I 0-— 

15 % 59% 10°, l< 

^ 1 C^’t«fS% ^tfel ^ S— 

179° C^t*1; 1 



z c o ^ c^, ^c(T?f ^i'<j^1' 

C<MTC| ifi^ I 

<t I T^C3|1 FO ( ^ Z AOCC^ 

), '^ifw c^, w c?f»n 

Z BODC^ I 

FOH, GOK 

(Pq, FOH, GOK m I 

'5? I W C^^1 C^ ^pfed c^l 5rf^ c^<q 

(i) 90°, mt^ 

90" ; (^) C^®t 30°, ’ifet*!. 

■^1% ^ 1 



l C^t^T "Q CTfC«f^ 

c^«n:^ (^ 

c^«r?r 

) ft’rr^'5 

wf c^-^rtc^ c^Ti«f<i 

( Internal bisec¬ 
tor ) ^ (External bisector) ^ I 

jycu QB, PB T^rriFC^ Z ABC Z CBX^^ fws^ 
^■feltc^ I ABC CWtC<^^ QB PB 

-^5T I 

^ 1 ^ C^, C^ C^«f<l 

"sm I 

V I iSRt'l ^fe[1 CW’rr'6 tkos^ Z XBP "« Z ABQ 
■’*p^ I 

> I (2ff%^ ftnfl^ «ff%^i <2Rt«i ^ I 

i O I ^ (i) 10 fi(l^, (^) 33 ftfefe ^ 

i ^ I 60® ^ ^ TO ? 

1 ^8 
1 C^ ? 180° 

TO ? 







^ I 'S\-^ ^ 

^'®5^ ^ 1 

^ 1 c^ c^3i ^ ’{f%:^lt^, 

'^^Cll’^r (Rectilineal figure) 2^^ i 

^ ( Arm ) ^^1 ^ 1 

cwcm nf^T«fc^ ^ ^1 

(;^:S^^ (Area) C^fTi^- 

^ ( Perimeter ) ^«Tl ^ I 

'fi 1 c^tn c^3ic?? fa^5r 

( Triangle ) 1 

8 1 C^-CWr^ ( C\ C^i{ 

) i^S ^ ( Vortex ) ^ 1 

( Base ) ^ I C^ C^1^ 

^^rfi::^, c^t^htst 

^^1^1 c^ c^*! 

%'^^t®l ( Vertical angle ) \ A 

Z BAOl^ 'il^'s BC I 

ii:i<ri^ ^?rf5 ^ —1%^ ^ C^t«l I 

^^{'S f^^,m CW BCA, CAB, 

ABC =ii f%R?rl c, A, B 

■-^f^ ^ 1 A C^tC«f5 ^ BCC^ a, B c^«f?r 





^ ACC^ & C C^«m f^’lfl^ ABC=^ c 
Brf’R ^ 1 

<t 1 ^ 'si^^rrft (2f^tOT ^ *— 

(i) 

(Equilateral triangle) I 

(^) ^ ^ 

( Isosceles triangle ) 

1 

^ TpsitiT ^ 1 

-sst^ ^ ^ I 

(^5) ^rf^ ^PRtiT, 

( Scalene triangles) 

I 

'i# I c^n :— 

(i) c^-t«i WW, 

f3J'5^ ( Right-angled 

triangle ) I 

5iwr% Rnft^ (Hypote¬ 

nuse ) I 

(^) JUTf^ c^FM 1*1 c^^l, 

19tC^% fa^ ( Obtuse- 

angled triangle ) I 

»raptl ; (?5tsiil1 »IW 'Tfl%5t CT, C^ fai^CSR 4?Fftit 

■srfw C^'l, ^ 1»I C^ ♦llct I 












(^) T9 

^5T^C^ ^TSmC^rf^ fya'^'sr (Acute- 
angled triangle ) \ 

SI <2fc^ 

TO ^ 

irtrjsrt (Median) TO I 

C^-CTO 5T^ 

^ ^ ^C5T 

^irRs ^ (Altitude) TO I 

v-1 'ii^ ^ 

^fro W%?1 v*i^ c^ 

TO^®tT:^ ’fSTf^ I ^rf?r 

r%5rf& c^s ^ 

foEi^ c^irw3 1 

^ '€ filfif^ ^^?rf35sc^ (Corresponding 

side) 'Q '©•^iH^ (T^*! (Corresponding angle) ^1 1 

a> 1 far^c^r? 5!^^i9r5l 

<i}?Fft ^ ^ ^<K ^ 'Q C^S 

'6 1%^(f5 (/^«r?r ^nrfsr fir^- 
^ (Identically equal) ^^Tl ^ 1 





3 



sfrtRl% 


^58 

i 18) 

^ c^si f3[^^ 5rt5 « '®*r®^''^ c^*l ^sffapw 
-5t^^ f5i^ JPTR ^ I 

[ I£ two side s and included angle of one triangle are 
respectively equal to two sides and included angle of the 
other, then the two triangles are equal in every respect. ] 



ABC, DEF ; 

AB-DE, 

BC-EF 

Z.ABC—ZDEF ; 

■5^sIt®l a[ fef w ^ i 

«f«(t«l 1 ABC DEF 

^ A D AB W DE 

1 

AB-DE i 

B 1^ E Pp5^ Wto I 

ZABC-ZDEF, 

BC Wl EF ^f?rr^ I 







CW'6II BC = EF, 

C % F 1 

C?f^ C^, A D c 

f¥^ F AOW^ OF 

ABC R^Wl^DEF fijfyrl 

1 

7^ 1 

AB“DE, 

BC = EF 

^lABC=ZDEFi 

AC“DF, 

ZBAC“ ^lEDF, 

ZACB= ZDFE 

vilTv ABC “DEF f^-^m | 

2l^tr?[ ^ 

^1t;^ ^1 «fait«l (Proof by super¬ 

position) I 

ii) 

i 1 ABC I ^ BD, AC 

1 ■Sl^rf'l ^ AB = AC Z BAC= Z. BCA. 

^ I <2W^ ^ 







V® 1 ^ p, Q R 

3BI, 'St^rf'l ^ C^, PQR 

flTfW 1 

8 1 '2W«t ^ c^ ^1 >rf 1^% 

’TsT^ >Rt={ 1 

(t 1 c^-c^i^ 

^ i 

'b I # APB v£ITn AQC ^ 7}^ ^ ^ ‘^^•v 

AP“ AQ, W ^ BQ“CP. 

' » 

I W C^1 C^ I 

(srsFr*^ ^ c^, c^-c^ -sit^TO^ c^% 

b-I ABC C^^AB^=BC^I ABC CWtC<^ 

D C^-CWt^ f^ I -smt^t ^ CEl, 

AD-CD. 

ci» I ^ ^■’tH C^ few ^It^ 

c^-c^ vi* ^ ^u ^ 1 



esj iw) 

1w|t^ *rsrt5i ^rtwrra c^ 

^ I 

[ In an isosceles triangle, the angles opposite to the equal 
sides are equal. ] 


A 



ABC AB AC 

I 

OTr*1 /lACB^ZABC. 

AD ^5TC?f^ BAC BC 

'■^t^ D i 

«W«I s ABD, ACD mi 

AB“AC, C?!'Q^ 

AD ^ ^Tfiff^cl ?[t^ 

^Tn Z Bad “ CAD 

^?Its ABD, ACD n?P^ ^ ^ 

( 8t^ ) 

ZACS-Z ABC . 

b 1 ^ ^ ^ 

TO ’i'Tw I 






vsb- 

^ I # ^?[ "C^^- 

('«) 

il BC^ 'il^ ABC, DBC 

^?P1 I -Sf^rf^ ZABD“ZACD. 

^ I ^ 

^^?ri <2r^‘'i 

/i ABD= zl ACD i 

AD C^’f ^%l AD WI C^^ri BC^ 

5T^ 1 

V© 1 ABC ( AB = AC ) j P, Q, R 

AB, BC, CA 'm^\ PQ, PR, 

RQ ^ 1 

(i) APR, PQR^^rsri^r^f^^i 

(^) ZAPQ= Z ARQ. . 

8 I ABC AB-AC 

D E , DE, CD ^%l ^ 

ADBC*-AEBC. 

<t 1 

C^T^t Wl 'S' ^ TO I 

I ^ 

^ ^ C'splrfk ^ I 





i«9 ) 

/ 

‘ ^rfw i3i^^ c^®! jprR ^ 

^'^'Q 5^ I 

[ If two angles of a triangle are equal, then the sides 
opposite to these angles are also equal. ] 

A 



^fes <71, AB - AC. 

St^«j ; ^ AB Wf AC ^ 

^Cil^OTAC, AB CA #75 AB^ 

CD Ttfed 51^ I 

BD ^1 I 

ABC, DBC W 

AB = DC, 

Bc ^ 

Z ABC “^51^% ZDCB *, 

7 ^ #n5 ^\ 1 

AB, AC^ 3fprfa[ I ^/ 





8« 

I 

Rpfw® I 


(fitful 

^?rl (2[f%®t?r '^9f ^tc^ s (i) 

^^1—:^i wrrf^fe^ w cFf'Sul (^) ^^srl 

>jSsJ 3Tf«(^ ^Rcv® ^^(.<1 1 

^fw ^ ^ c^, (m- 

cwt^ ^^■\ ^ 

Wn ^), (Converse) i 

<2t^ <2|f^Sf?l C^ ^JtRf%^ C^f'Qfl <2ff^T^ 

# <2w*i 'ii^*N ^ «f^rrf^ 

«if%®t?l CW'Q?! ^ 


^fi^gr ’hi 4^1 (£rj%®11 

(t^ ^’(’IIUSI Cif'Qfl AB = AC, iw^) 

ZACB=ZABCi 

^’fntC’51 CW'«^ ZACB“ZABC, (^M) 

<smt^ AB = AC. (m^T^) 


^v£i^ <t^ ^ ftwr^ 'S»i ^nmr;^ 

'Q ^srl i 





8 b 


( 8 ) 

^ I (2W*1 ^ 

^ I ABC vHTn ^ Cil^ AD ^ BC^ 

1 <2|Rf«i ABC I 

'©1 ABC'il'^ft^; Z.ACB-ZABC Wf 

C^’tl AD, ZBAC^ 'ilTN ^5t^ BC 1% D 

I E, AD^ C^-C^ BEC 

8 I ABC AC^ 

(RT^ Wl^^i ^£l^•^ Z.AXY- Z.AYX 'Si's^^ 

ABC 1 

(t 1 cw\^ ^1 

^ (R ^ ^ ^IRR 

<s\m ^ (R I 

'Jj 1 ABC AB = AC i BC ^ffe 

m AB^^^dPl^ D 'il^s CA^ 

7[f^ E RR^ 

^^^1 (fl^rf'l ^ AD-=AE. 

S—vii?rf5 >RC^% 

WFt'=1 f®t( 

c^®m ^ i 

ZDEA ZDEC, ZACB^^R^IW 

Z ADE- Z BDF“ Z DBF^?1 
Z B“ Z C j .*. Z DEA" Z EDA ; .*. EA-DA. 




8^ 




iib-) 

\j lii^l^ 'stST fsTf 

^1^ 2?^, fSpfW 

JPItJl I 




[ If two trian^;les have the three sides of the one equal to 
the three sides of the other, each to each, then the triangles 
are equal in every respect, j 



ABC, DEF 

AB = DE, 

AC- DF 
BC = EF ; 

«r«rt«l : ABC DEFfefC^^ 

^ A D ^"1^, AB ^ DE 

ABC F ^US 1 

AB-DE, 

.*. B E I 

ABC ^ DEG C’f^i 

AB = DE, AC-DG, BC = EG. 

FG C^It^ ^ 1 





8 \ 5 ' 

DFG DF-AC-DG; 

/. L DFG - L DGF (<t?? Sn: 

EFG EF = BC EG ; 

/. ZEFG“ZEGF 

Z DFE = Z DGE 
ZDFE-ZACB. 

ABC, DEF W 

AC -= DF ( ), 

BC = EF (c«r'e?[l ) 

'ilTs Z ACB“ ZDFE ( ) ^ 

/. ABC, DEF I 

» 

AB-DE, 

AC“=DF 
BC = EF ; 
c^q, 

Z A- Z D, 

Z B“ Z E, 

ZC“ ZF 

ABC C*s^'4^ = DEF CWR I 

^ FG,. 

Z DFE ^ Z DGE?r TRW I 
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^ ^ ; 

(i) FG, ^DFE '6 ZDGE^^t%?l ♦tfcs ^ I 

( i=T*s ) 

(O FG, FE '6 EG^^lf^ f^?l nfC^ 1 

( fesi ) 



( f53I ) ( Tb^ ) 

fe'WNF ^ sf%i 

mt^ iTl I 

(C) 

> 1 ^Rp 5^ f fe 

^ C^ ^ ^ ^ 

I 

^ 1 '5W«l ^ c^, f-nT:c^«l^ 

f%^ w 1 

V© 1 i£t^®i ^ c^, (^) ^'*rR ^T^rf^ ^T^f ^T5i[<ft^ 

^?ri -^mm i 

{i) m ^ 

^ ^5T^1?te 3Fpff5{ I 





8ft 


8 I ABCD c^ 5rf^ Fiftfe 

) ; AB Tl^-CD ^ AD^-CB ^ 

Z. ADC- Z. ABC. 

<^ 1 'f^ 

^ ^ I (sr^rr't 

>i^t5n 

'5» 1 ABC 'il^ BO CO,Z B 

z cc^ o ftl%5rl3:^ i 

^rsTf®! BO-CO. ^fw AO cm?f 3^, >2Rt«l AO, 
Z B AC^ I 

^1 ABC ( AB - AC ) IWfW i ABC^ Q 

^ ACC^ E ^ Wl C^, BD-CE 

^ 1 'il^ EB ^Tn DC cm ^1 I <2W*1 EB - 
DC. 

b^ I c^T^ <2(1 

(i) tfe w ^ (^) fw 

^?r I 

1 >RC^t®l ^ cw\<^ 

c^ >f^cv©t^ >Rt^, 'SW'i 

I 



■6^ 




^7:*wi 

I 

[If one side of a triangle is produced, the exterior angle 
so formed is greater than either of the interior opposite 
angles- ] 


A 



•/F 


G 

ABC BC ^ D ’fW ^ 1 

^C?[ C^, 

ACD BAG, ABC ^C’l’Sfl 

1 

E, AC^ 

BE ^fWl F m i 

BE EF 51^ ^Ffeli 5f'6 ; 

CF cmn I 

(2W«|S AEB, CEF 

AE = EC (), 

BE = EF (^sPRf^ ) 

ZAEB“ft«r^*1 Z.CEF ; 


• « 





8 *^ 


/. ZECF“ ^EAB ZACF-^BAC; 
ZACD, Z. ACF j 

.*. Z ACD, Z. BAG ^5^ 1 

ACC^ G AC^ BC^ W- 

^l%l i2Frr«l ^1 ^ C^ ZBCG, ZABC^i:^1 
I 


ZACD^ZBCG, 

.-. ZACD, ZBAC ^1 ZABC 

^ I Ol-CW\^ ^ 

I 

ZABC<ZACD i 
nfcf Z ACB ^ I 
^ ^C5T— 

ZABC+ZACB<ZACD 
+ Z AC B, ^ 1 

c^c^, c^c| 

I 



'cr^.'® I wff ^ 


# o oc, OD ^ ^ 
AB?T Wl 

ZOCD ^ ZODC viJSF 





D B 



sir 

i I CTO <Ff^ c?! 

TOt^ 'Strac^ 'ii^ ) 

^ i cvf^'S c^, ^f%TO ^fipT'^sf c^«m CTO I 

'© I Cif^ C^ Sf^C^ C^®f^ C^^filt^ 

^ 1 

[ s %^iw cTO c^rt^t ^ I 'Sf’^rst 

TOf^l I ] 

8 1 # c^-cTO c^-cTO TO TO' 

'STSTt'l c^ ^?n^scTO^®f?T 

6 1 ^ c^1 cvFQ^l ^srfc^ j (SfTffcj TO:^ c^ 

ciTO CTO fro TO=T Wf 

c^«n St^d TO ^ 1 

^ I ABC ^«^J C5l-C^tiT fro O^ B v*)^s 

CC^’tTOl 'Srsdd^C^ BOC BAG C^^ ^CTO 

1 A 

BOC^ TOs 

AC^ ofro^ TWQ I 

Z.BOC> Z.ODC, ^TO 

Z.ODC, ^BAC 

^ I ABC 'fTO TO^T, ^ C^^l BO 

CO "^1^ ^Ito^ 1 Boc^ TO #:5| 

C^ CTO ^ ABC fi'SjC^T C^-CTOT 

c^c«f^ I 




f^TfC^R! ?rt^ ^5^ ^IlFil 

C^W f5t*T#^5 C^FM "sTC’W 

I 

[ If two sides of a triangle are not equal, the greater 
side has the greater angle opposite to it. ] 



•5^^ ABC AC AB ^ ; 

srsrf«t Cq, 

/ ABC, Z ACB W?m I 
AC AB^ AD TTfeil 5T'6 ; 

BD C^rfsf 5^ 1 

<2rsrt«l “ ABD AB, AD 

^y£i^ L ABD = Z .AD B •, 

Z ADB, Z ACB i 

ZABD, ZACB •, 

L ABC, Z ABD ; 

Z ABC, ZACB 1 


4 





^osi iiis) 

>il^ ri's;W< ^5^ C^'fW 

^ c^fU'Ta ^ 

[ If two angles of a triangle are not equal, the greater 
angle has the greater side opposite to it. ] 


A 



ABC \ 

/_ABC, Z ACB i 

AC ^ AB 1 

«f^«l S # AC, AB W.'W m 

^ AC, AB?i I 

AC, AB 1 

^ AC 'Q AB 

ZABC“ ZACB i 

m cm\ 

Z ABC, Z ACB ; 

Z ABC - Z ACB, nfC^ ^ ; 
AC-AB, ntc^ ^n 1 





6^ 


^ ^ AC, AB 

^ Z ABC, Z ACB ; 

Z ABC, Z ACB i 

^tc^, Z ABC, Z ACB 

AC, AB ^ ^ I 

AC-AB ntC^T^Tl, 

AC AB ^C’fSFl *5^1^ nfC^ sfl, 

/. AC, AB I 

S '<3 a?! ^'k f^T^ 

CVf^r, (i) # ^ 

c^'t ^'S #:^, 'ii^*N (5t) ^ 

c^'l ^ ^ 

^spRt^ 



<2tc#W 

c^ fsTftw? c*r-c^ 

^ ^<TO f 5'5? I 

[ Any two sides of a triangle are together greater than 
the third side. 1 



ABC 1 

'sa^^ c^, c^-c^ 

"51^ BA ^ AC «il^TO CB 

AB “e BC CA 

BC ^ CA 'il^^rf^^t AB ’ 

BAC^ D 

AD, AC^ m, 

DC c?r5f ^ I 
5 AD-AC, 

ZACD-ZIADC 
f^, ZBCD, ZACD 





Z.BCD, Z-ADC Z.BDC^n^ ; 

BDC C^ 

BD, CB ; 

f%^, BD”BA + AD = BA + AC ; 

BA 'Q AC CB 1 

(SW'i ^ c^, 

AB+BC, CA 

BC + CA, AB I 



c^^itii ^ c*r 

<>t?t^ JTiisT ^ w«rr i 

[ Of all straight lines drawn from a given point to a 
given straight line, the perpendicular is the least. ] 

0 



D AB C^% DC, AB^ 

DE, D AB^ ^ 

c^ DC, DE 1 

S DCE ftr^'W^, Z. DCE i 

L DEC ( )r^ ) 

Z. DEC, Z: DCE 

/. DC, DE 1 

i I '2if%s0i s D AB wr 

^ fet=Tl ^ DC ^ 

AB^ I 

^ I D ^ Wf C^«n ABC^ CE^ 

^ ^ E F F1=5C^ ^FtfN J ^ a 

DF 'Q DE ^ 1 



I CG>CF m c^ DG>DF. 


tt 


i 1 W C^ ^H1 %rf^ C’^W ^TR 5?^"^ 

( Quadrilateral ), 

^ 1 5^1:^ ^ 

( Diagonal ). 


:> 1 ^ 

^ I c^«f?r ^ I 

's 1 ^ =^rf^ 

^ ^ c^«i ^^^ I 

8 1 m^^pm cw\^ ^ 

c?i^ j^m c^ 5#® c^’t "^^1I 

^ 5t^ c^'^ri ^ ^ c^rf*?!^ c^ i 

(i' I ^ >ii^ "^1^ 

^ c^ cw\‘\ ^ I 

'5j l BAGBC BCC^ 

C^ D 3^ I AD C^fif ^ I iSHTf®! 

AD 5Rt^ AB, AC ^ 1 
^1 



4’i9 

I ABC fefOTT BC "ffe D 

^ DA 3FR5T C?r^ ^1 #ltC^ I AC ^ AB ^ 

BAD C^«l CAD C^t®! I 

S& I ABC AC AB ^ ^C’fSFl ^1 

^ «W«1 C5!FT={ ^ C^ A BC 

^1% ^1 ^ AB I 

I ABC ZABC ZACBC^ 

OB oc ! <2r5rr®i ^ ab, 

AC ^ OB, oc I 

•i i I C^-C^ ^zm C^<WR ^ NC^T’f- 

^ ^c^'sf'l I 

[ ^tc^vA I ABC ftr^?r ^ BC vn^N 
CA. ^5^ BA + AOBC. BC 

-BA<CA. BC BA ^'Q I 2i^'l 

^ CD, AC ^^Cvs I ] 

^^1 ?lt^ 2" ‘HTv 3". 

fiW'i ^ c^ ^rf^ 'ifet'1 5'" ^ 1" #:^ I 

♦‘>'© I C^-C^ c^-c^ ^ -irlt?! 

^*1^1 1 

[ s ABC BH ^ bcc^ 

?Ffe®^ 1 AHC^ F nm ^fel AH =■ H F 
CFC^^^I AB = CF#!1 ^'il^BA + AC = 

AC4-CF>AF >2AH. ] 

^ i 8 I C^-C^ 

?T<T?rr3OT c?f?mi^ i 





i I '-TCMJ c^'R 

f^ ’fw f%=rf5 TO c^n\ SiRi i «psrf«i ^ c^rt’TO)^ 

(i) 1 

C^) f%5T 1 

cw\^ ^^'’im c?iw^is 

I ABC »t1tC^«t BAC^%S^ BC 

X 1 -2f?rf^ BA, BX W.^Wi 

CA, cx I 

Ri^i b i*r '51^=1 nftc^ ^.tft i 

ABCD i P C^<^^ f^m, -^RT'I 

Rf% p 1%i5 c?i-cTO c^j%^ 

3T-vC^it^ Ff§ ^us ’fisr^ 1 s\t 

c^ ctR^ c^c3i y 

iS!» 1 ABCD I AC B 'Q 

D fi(^ BE ^ DF v£)Tn BD 

^n?[ A 'Q C AG '« CH I '2Rt^ 

BE + DF + AG + CH<AC + BD. 

^ o I C^lR (P^-C^lR vi)4'iiC^^ "^F 

I ABCD AD ^ BC 


t2Rt«l ^ Z C, Z A'®rcWl I 



B 


7 m c^l t _ 

'«rfT%^n 

^t?r^ ^ 

ymt^M y^m C^^\ (Parallel straight 

lines ) ^ ^ 1 

AB, CD (3^ I 

>RtWf^ ^ C^ W 3 =W! M 

Hj%g 7m^ ^<1^® fW 4RC5l 

"T?r^ ^ id, =n i 

^^psitwi^ I ‘ii^ 

VQ 5 rf^ C^-?n 

^ c^ sfl '^< 

^i^iT^T^i wi =111 

(m ^ a^ft ^ f%“^ ^ec^tiw TO c^ 

Cfe't<P ( Transversal ) 1 

fro fkll EF C^ 1 





^ ^ 7 ^-% ^5rf6f5c^«l 

<£m Tf-i^< cf\%^ f%:*l^ 1%*R 

^ wl ^ 1 ^MT (fe cw^ )— 

(i) 1, 2, 7, 8 c^^f^fil ?fe^«| (exterior angles), 

(^) 3, 4, 5, 6 '®l^?C^t«l (interior angles), 

('s) 4^6 vi)^» 3 vQ 5 C^t*l (alternate 

angles), 

(8) 3 >8 C C5pt«| ^ 4 8 6 C’Ft'RH EF 

*it^'«5 vm oC^®l (interior angles on the same side), 
(ft) 2 '^9 6 (corresponding angles) 

i 6C^ EF'vfl^ iS\^ 

(interior opposite angle on the same 
side) ^ I 1^5, 8'6 4, 7'93 

C^'i 1 


TO ^ I 

I^^fwi C^ W WWt^l 

'sm w few ^ I 

*11^ ^sft'iiiffe ^Tl ^ ^ *11^ I 

v£i^ ^itferi 1 ^ 

I 





^«o»t il^'i, iRt- ) 

?[|^ c?9il 'srar c?t«itt^ ci? 

(i) (TFr"! ’RR H 

■^1 (^) CW^ CW5 ’1t<^ Pl’TfTs '®r®;^ 

c^'ffStt 555 , 

?n («) 4 ?f c’FtTO 'iiT^iwtcn ^ ’w^'ra 

^51 c?«rt 

[ If a straight line cutting two other straight lines, makes 
(1) the alternate angles equal, 
or (2) an exterior angle equal to the interior opposite 
angle on the same side of the cutting line, 

or (3) the interior angles on the same side equal to two 
right angles, 

then in all the above oases, t^e two straight lines are 
parallel. ] 


P 


(^) EFGH 5r?m AB, CD WT 
ZCGF“'i!^^ /GFB. 
'STsrf^l CD, AB I 






^ CD, AB ^ri c, A ^ 

D, B '2iT^ I 

D, B <211^ ^'Q’Sltll P 

1 

'il’R PGF PG ^ C I 

ZCGF, £GFP /.GFB 

W^'srrc^ /:CGF“ /_GFB ; 

AB « CDC^ B 'Q D ^TfC^ '®T^ 

nta ^n 1 

^ c^ A, c «it^ 

CD, AB >\AH~<i ^l1 ’ttC^ =Tl I 


£ 

(^) Z HGD“W»^ ZGFB. 

^2rsrf«i ^fk^ c^ CD, ab i 

«f3lt*1 ; Z CGF-=ft2r^^ Z HGD 

Z HGD-ZGFB ( ),. 

ZCGF-ZGFB; 

c^K 

^5rm\ CD, AB I 






(^) ZDGF+ZGFB^^ 

C^ CD, AB I 

«W«I S C^n:^ ZCGF + ZDGF-^ 

ZDGF+ZGFB-=^ ( CSf'e?rl ), 

^^<rfN Z CGF +Z DGF = Z DGF+Z GFB i 

cw\^ f^, 

ZCGF = ZGFB i 

CD, AB 1 







^8*1 ) 

w ^ c^ 

4"fic«1 

(i) ; 

(^) v£l^ C^«| 'mi^ ft’tf^fi c^«m ^ ; 

(s5) ^£i^ nf^ ^'o’? c^«t^ ^ w^«nT 

[Ha straight line cuts two parallel straight lines, it 
makes, 

(i) the alternate angles equal to one another, 

(ii) the exterior angle equal to the interior opposite 
angle on the same side of the cutting line, 

and (iii) the two interior angles on the same side together 
equal to two right angles. ] 


H 



AB.CD^i’rr^ Wf EFGH 

1 

(2W«1 ' 

(i) ZCGF-^^m Z.GFB ; 

(5i) Z.HGD-^S^^^’ltf^Pl’lft^ZGFB ; 

C'o) C^«f^ DGF, GFB ^ 

m^\ 



<2|arr®l S (i) Z.CGFy /IGFBiT’Rl^STl TO 

ZCGF, Z.GFB \ ZCGF 

L GFB^ 3^TO L PGF m 1 

t3^1 C^t«!, 

PG 'Q AB > 

W (3^ CD, PG AB^ 

^ 'spm I ( C?fOTtOT > 

z. CGF, z gfb^ nfc^ ^n 

ZCGF-= ZGFB i 

(^) C?ICS^ ZCGF- ZGFB («Wf^ 

ZCGF-ft«rit^ ZHGD, 

ZHGD-ZGFB; 

(V») Z HGD - ZGFB (<2fXff^ 

W ZHGD '« ZDGF ^ ^TTOl^'m 

; 

ZDGF, ZGFB oq?p3PltC?t ^ 

5iTO I 



ii®.) 

jRisr c^ ?rf? 'srar c^ c?wtii 

JRtS^ 55, ^ 5^151 ^5t5t'0 *15^ »R1^ I 

[ Straight lines which are parallel to the same straight 
line are parallel to one another. ] 


G 



AB'e CD C?f^rM EFoE|?[ I 

'Sfsrf'i c^y AB, CD mm i 

TO m GM WI AB, CD 'Q EFC^ H, K> 

L 1 

AB, EF GM 

/. Z AHL = v£|^t^ Z HLF ; 

CP 'e EF GM cm 

/. Z.HKD-W=^ft^f^s ZKLF 
Z AHK =• Z HKD v 

^1?, ^^Ftm cw\% 

AB 'Q CD mm \ 


5 


i 1 ^ ^ ^ 5T^ ’Tt^ 

^ I c^K ^§rf5 C^t®f^ ^ ^ 

^ 

c^cf^fif m :'^^) I 

V© 1 5!^ C^^t AB, CD C^ ^l%?(tC5 i 

AC, BD C^N ^H1 I 

8 ! C^-C^ST v£l^ ^wm 

^^rsrfwfsi i «W"i ’t^?r 3=Rti( ^^^1 

I 

<t 1 ^ ^ ^1 w c^’rn^ cfw 

I #■ ^ 'ii^ ^v[\ ^ «mf«l a 

^ 3T^rrwf^ c^ I 

^ 1 m i£5^ 3=^^ (31^ C^U tfe >if^ 

3i^rf^5i ^nnrl ^fTsrf;^ c?ft«i 

1 

1 CWU C^‘=m C^i{ c^-c^^ 

^Wt5l >f<T5T M 
I 

V- ! ABC I BC 'fft I O, 

BC O OP W( C?I^j 

ABiT I ACC^ P R*<jC'® C^ 

1 <2Rt«1^0PC v£1^3TS(f^^f3i^l 





' 59 ^ 

■^t^ 3T^¥?[t5T fSTf^ I 

i® 1 ABC BC D fm 

^ ; v^ ^ AB ‘ii^'s cAr<j 

<P 'Q Q N'<iC'v*i Cfff 1 C^ APQ 

1 

i :> 1 AB, CD o >rsi%Rs^ 

I ^ c^ AC, DB I 

i^ i ^?r (i) ^ ^T^rfwt^ c^^?r c^«f^OT 

(^) c^fsf ^ 

'Q c^«m I 

:>^ 1 c^ cwK^ 7p;fT^?r'Q^ c^ ^ 

v> c^c«m ^ m sst^ 

c^<^ -i ^ WT WT 1 

Vila's v£;^ ^'-slif 

f^'lft^ (7Pt®f^T^ 5^, WFf^ ^) I 

:> 8 ! AB, CD w o c^ i 

^?s1wl WT C^’TI tfsrl ^ I CD^ 
c^t^ I^Pj, p ^ I p R*^ t%1 R p Q oEi >f<i«i (r?Kl 
,AB^ ^^tsTTWN "^iwl ^ I 3fprfwt^ C^cf^ 

R QU^ ^ 1 «W«t ^ PR *= PQ. 

:^(t \ i4»f c?tOTt^ >rfc^c<^^ ^rf^i ^«i 



ii®^ ) 

Qi'^tsri) 1%^ C<Ft*l ^ '^»ic.<p1(.*W 

^Rt^I I 

[ The sum of the three angles of a triangle are equal to* 
two right angles. ] 


D A E 



ABC 1- 

Z.ABC+ZACB+ZBAC-»^ Wrr®l 1‘ 
TO ^ A m fWl DAE, BC^ 

I 

<2f5rf«l : DAE 'Q BC mtm AB 'Q AC 

ZDAB-^^t^Z. ABC 
vil^N Z EAC-'il^^Z ACB } 

ZDAB+ZEAC^ZABC + ZACB ; 

nt^ z BAc c?r^ ^ i 

ZABC+ZACB+ZBAC 
= ZDAB+ZBAC+ ZCAE 
— ^ >l'^C,<^»t*l 


(^’t; > 



>1 Z.A + Z.B+ZC -180". 

^ 1 ‘iim c^«i c^®f^ 

cTr«rf5 3Fint^ I 

i c?Pt^ ^ i 

8 1 t%'^C'Sf^ c^«r^ ^ c^®rfer ^f%5 

(? 1 ^s\^ ^^'tm stfwfS 5tf% \ 

^m\ 

i 1 5tf^ it? ^ '^©C^stR^ ) ^ C^ ^1 

%5n^'5i ( Polygon ) ^ 1 

{ Equilateral) I 

>( Regular ) \ 





'2t?^s::^‘fft^t <«ep«t c’ppi? 

^t«rraFcsi 5Rri ^rfJi, ^1 
c^'M-sfir Btfl w^tc'Ri 1 

[ If the sides of a convex rectilineal figure are produced 
in order, the sum of the exterior angles so formed is- 
equal to four right angles. ] 



ABODE «IIU5«r I ^’iTtira 

G, H, K, L, F #rlr5 I 

«W=1 «, (TFt'f'Sf^ ^-=4 I 

o OH, OK, OL, OF « OG 5i«rtapai ab, 

BC, CD, OB'S EA^T’Rm 1%?F ^ 

I 

ia|irr«l : C5K^ AG, BH !isn^ OG « OH'il?! JtJTt^ 
<^IT^ Martin &f=ri z. bag - z hog. 

>fl^?iii:n (StoiilSfl 2,8,4, 5 cTT'rafsi 1 

.-. ZCBH+ZDCK-FZEDL+ZAEF+ZBAG 
- ZKOH-f ZLOK-^ ZFOL-f ZGOF-f ZHOG 
-4 I 







=n OT, 

6Tf?r I '®rt^ 

c^-sifS ■^^'s[ ^h^, eic^pp c^tc^m 
^tf^ wl ^ :— 


c2(i:^3^ c^t«t 


4 >i'^C<(>t^ 


360° 


360° 


n 


( ^‘N^m # n ^ ) 


c?Ffi<T? 'e ? 

C^t'T^f^'Q c^lr^f^ ^*51^ ^fii^1 ^PTR I 

.*. (PFt^ - “ 60° ; 

D 


.-. C^t®! “ 180° - 60° = 120°. 

I 'Xl^fB 

60°, ^1? f^‘1^ I 

360° 

360° 


c^«l 


60° 




^ .H ‘*580° ^ 

/. —^-“6. 

I ^ ^^S’? C^ef?r 

120° i 

c^t«l-i20°, 

.*. C^®l “ 180° -120° - 60°, 

• ?rtarjT*^ «. ^80 

60° 


• • 


5^1^^«tJ1 


6 . 



c^nca? 5tfll& 

^rsrc^Wij cat^sT c^pcif? 

>tsn:5Ft!?Ri >ts(tst I 

[ The sum of the interior angles of any rectilineal figure 
together with four right angles is equal to twice as many 
right angles as the figure has sides. ] 



ABODE cm 1 5f5 1 

'£f5lt«l C^l 

C^«t15l%+4 
= 5X2 

o c^-(r?Ft^ v£i?pfB 5^*6 i 

AO, BO, CO, DO EO m 1 

«W«I: cm^ 5f5 ^ ^srrc^, ■wS‘J\^ 5f5 

1%^^ ’Tf'S^ri c^ I liff^isTl ^rf^, 

51^-2 





( A, B, C, D oq^*N E ) + O 

^ 1 


/. c^«r®f^?f ^^+4 mM^ 

“=5x2 ’TSfC^M I 

C’ssrafe n ^ ^ 

n nt'Qfi I 'ii^s ^’tOT 

C»Rjfe C?n«f^fe ^+4 = 2n 

- (2n - 4) 

- (2?i - 4) X 90" = (n - 2) X 180" 

■srfTO, C'spllfS # 

^>T’N^nx2-4) 


C4T‘1 


5 


71 


[n - 2) X 180" , 


n 


WWl i WfC^< (^ W.’^ 

c^w ^rrfer ^ i 

cfT’l^sr - ( ^^f^•^'?ln x 2 - 4) >rc^«i 
■= (6 X 2 - 4) X 90° - 8 X 90" - 720". 



18 




“ (f^l<?[ ^1 ^>!n’«(I1 X 2 - 4) 

= 8 w^t^l 

^t^’N^lT|x2-8 + 4 

12 

•u 

'^Wo^ c^t^«f?r ? 

« 

(8x2-4) 12 

8 * “ “ 8 " 


12 X 90" 

8"““ 


135". 


(^) 

^ 1 <2ira^ c^t^ ’ifinsrt*! ^ s~ 

(i>) 

{^) 60°, 

(9) %i 

(4) c^ farf^ ^fe•^5|tr■#s?:^«m 125® 

liiTs 120°, 

('59) cwt^ f3s^ ^it^ c^«f^ c^-sfw 108* 

12®. 




^ I ABC BC D 1 CE 

AB^ ^I%l1 I ^'^*t '2W«1 W^ I 

^ I iM fenmii 'STift^ ^ 1 

8 I C?Fl'1'^% ! 

1 ] 

^ Wl ^ 1 ^ C^ 

^ (i) w^t% (^) 

'h I ^ CTt5( ^1%^' fW ^ 

i* ^ ’RtST ^ I 

^ 1 C^ 

b-1 «rsrM 

5) 1 ABC A BAU^ ^1^^ 

D ’IW Wl #ltC5 C^ ^5t^ AD, 

AB^^^^I CD ^ BCD C^# 

TC^®1 I 

i® I >w:^t?t ^ ft^'i 

* 

b b I 'STSTt*! ^ C^, C^®1 

TS » 





'C?r^^ c^«i c^«t '^z^''^ i 

i ® I cq «rc^j^ cw 108°, 

fk^^‘ 

i <t 1 c^ 'ii^ ^:- 

’ifiRt^t 90° f^f& j ^ i 

-sfusT^ ^sc^ffcef^ nf?^«r^ ^ ^ ? 

i'5» I ABCD v£i^pf5 5^'^ 1 B, C, D C^Ft'fQT^ 

•■^<«rf3R:Tq 2A, 3A 4A ^C^f A C^«fir ^ ? 

bS 1 ABC v£i^ Z.ABC ^ACB, 

eo'« CO ^ i 

<2W^ (:^f^ (:?( z Boc«90“+^-^^®* 

iVl ABC AB ‘ilTv AC ^- 

X Y 'IW ^%| B vil^s CC^ 

.(r^Ft^l ^fi5C4 BO CO ^ ^ I 

<il^ <2f?rf«l 4%1 0!^ C?l Z.B 00-90°---%—®. 

i C» 1 v£i4t5 C4tC®f^ 

■C^tl ^ ’if^^'l 4^ ? 

^ O I ^ C^-C4t5T ^ 

■^■?r^4t44 c4^ m\ C4tc«r4 ^i%5rt*i 60° ^ 

^1^>!*v4Tl 44 1 



i2K#PFl ‘'‘'■ 

VS!»1 iR49) 

^rfw fSrftsRi c^^i '« 

^I«rt3K3I ^ C^ '6 '5[fps«t >lt%5 >WtJt JBt, 

5Wt^ I 

[ If two angles and a side of one triangle are res¬ 
pectively equal to two angles and the corresponding side- 
of another, the two triangles are equal in all respects. ] 


A O 



ABC, DEF ^ 

^ A- Z.D, 

ZB-Z.E 

AC DF, 

<2f5rf®l ABC, DEF ^ 

^ 1 

«farr®l ? Z A+ZB-f-ZC-^ 

- ZD-fZE+ZF ; 
ZA-ZD'Q ZB=ZE( 

A ZC-ZF. 

AABCC^ ADEF'il? ^ 

A D AC ^ DF ^1^ 

’T?rr^ 1 





Cfk\F fe’m (•/ AC “ DF) 

AB, ^A= ZD ) 

CB, FE^ Z C “ Z F ) 

C^I^, AB, DE?l CB, FE?[ ’IC?, 

.-. B f^»6^ E? Fri%l 1 

.*. ABC DEF >fF^ ftWl I 

.*. ABC '« DEF ^ 3=I^«1r^ 3Fpsn^ I 

(:> o) 

1 c^ c^«r?r c?K^ 

1 

^ I c-^ j^m Prasc^«f?f m 

^ I 

'O 1 C^t^ 'fT% 

^ ^ TOT 

fi'^srfD i 

8 1 ABCD \ AC A 

■c c^^i ^%fC5 i «i?lt«l ^ C^ Z B “ Z D 

cq^’N AC, BDC^ uq^- ^ 

<t 1 ^£1^ ^ ^ '« CTf«1 60® ; 

TOtf I 



■'6 f^flrf^ C^f«l, ^'^•s 8^, ^'Sl 'Q :>39*f ^intC'SI ^Ti5 

i — 

(i ^ 'Q c^«i (8< ^’ft^) 

(^) ^n'IT’3) 

(o) ^tfg C^H'« 

c^3l—C^-C?FR f%^ ^Sf ’S\wf^ 

'fsr^'^'^^'i fifw >f^c^5rc^ 

itc^, --^tf'I ‘vs'i^rc^ 

,{ Ambiguous Case ) 1 C^^, 

i 1 fer® c-^^t f^zm 

C^fC^r^ ^lc«1'8 ^"8 'Ttl^ ; C^^, 


ABC, DEF 



^ 1 ^ 'Q ^F( ^i^?r 

^ JT^StC^ >T5(t5{ ;t 1M3 ntc^ 1 


f%^ ^fw 1^ c^*i ^ ^ ^1 



Ir® 

^?f1& 5rt^ j#5 »rsnii ^ 

C^ >Rt5^ ^ 5^ 'Sl'^ >Wt5? ^?I! 

f^<lf^5 c^t*! ^«R1 51’=*aw I 

[ If two triangles have two sides of the one equal to two 
sides of the other, each to each, and also the angles equal, 
which are opposite to one pair of equal sides, the angles 
opposite to the other pair of equal sides are either equal 
or supplementary. 



(ijfs fe) iw) fm) 

ABC, DEF 

AB-DE, AC“DF vfj^“ ZABC=ZDEF. 

«nsrf«i c^, acb, dfe cwt^ 

1 

2 Z A, Z D?r 51^ ^ i. 

( iJT's ^ z A- z D. 

ABC DEF farfC^ ^,. 

A D fk^ AB, DEH t 

B E AB “ DE. 

BC, EFvil? Z ABC-Z DEF. 



^t?r, c ^ CF ^5#® i 

^ Z A - Z. D, C F ; 

/. BC, EF'^ir^ltt^f^%rl^^; 

ABC, DEF ^Rl^, 

ZACB-ZEFD, 

( ^ Z A, Z D^ 

^ C f¥l EF'^^ G 1w » 

AC-DF, 

.*. DG“DF; 

.*. ZDFG-ZDGF. 
f%^ Z DGF, Z DGE^ ; 

ZDFE, ZDGE^^"^^ 

Z DFE, Z ACBil ' 


6 



t’-i 

^I«l1aK5i ^ ^ (il^^ 

5#5 ^prtvf ;5t5i 

‘'lir^ >l^C'«1'»tW 

[ If two right angled triangles have their hypotenuses 
equal and one other side of the one, equal to one other side 
of the other, then the triangles are equal in all respects. ] 

C F" 

0 

0 

0 

0 

0 

0 

0 

0 

0 

A B Q D E 

ABC, DEF ^ 

z: A '« Z D 

C B “ F E 

AC ■^-DF ^ i 
(2rsrt«1 ABC, DEF 

St5ft*l 5 ABC DEF 

^ A D AC, DFoq^ 

<9^* B, E^ ^ I 

^ ABC DGF ! 

(Tqc^ AC“DF, 

/. C, ^ 1 








FDG, FDE ^ >ffSf^^, 

GD '« DE I 

F G E vil^ I 

CTO^, FE-CB“FG i 
/. ZFED=ZFGD; 

f%^, Z.FGD- ^CBA ; 

/. ZFED“2lCBA; 

ABC, DEF W 

ZCAB“ZFDE 

Z:CBA“£FED 

AC ^1^-=DF ^ ; 

ABC, DEF 5R|^ I 

(ii) 

^ I 

^ %scTr^ ^ 1 

^ I P f^ AB AC Wf C?rtl ^psiTl^ Tj^ 

; ^fw AP c^’l ^1 ^, ^ AP, Z B ACC^ 

'« I wi5t% 

S ABC E 

D, AC^ ■si^oRPi 1 BD 

^?d E ^ ^ I BD 

OE W5{ ^%1 5T'6 1 • EC C^’f ^ I ® 

AC-BE ; .*. iAC-iBE“BD. 





\rB 

fSifus? ^ 

Ji^rtit <rr^ W|% c^*! 'spw'tJi 

55, '5t5l ^5tW5 '|f5 'sPW'fR 5^ 55^ 

f3ffW5 ^ f3r^5 

' 5 IC»W 55 ^ I 

[ If two triangles have two sides of the one equal to two 
sides of the other, each to each, but the included angles 
unequal then their bases are unequal, the base of that 
which has the greater angle being greater than the base 
of the other. ] 



ABC, DEF 

AB“DE, 

AC-DF, 


Z. BAO'Wf'^ Z EOF ; 

«r!rf«l BC ^f^>EF I 

«W*I: ABC DEF 

Tt^ A D "TO AB ^ DE 

?rr?^ ^ I ^51 B E i 


AB-DE. 





lr(t 


ZBAO^EDF, 

AC DF^?[ ^tlW y 

AC BC DG 'Q EG ^ i 

(i) ^ EG, EF'fl^^’l^fell^, EG>EF. 

(\) ^ DK, Z.FDG^ 

DK, EGC^ K C^ 1 

FK C^’t ^ 1 

FDK '6 GDK 

FD = GD, 

DK m, 

^Tix^^'ks ZFDK-^ST^"^ Z.GDK ; 

KF“KG. 

^srr^, EFK 

EK+KF>EFi 
EK + KF = EG ; 

••. EG(^1BC)>EF. 



irs# «rc^Pt?Fi 

i.'S-t il^4 ) 

^ ?[t^ '5rai(&? 

>rsit^ m, f^ ®tsrt 5^r®r 

(TT fSrf ^(6?i ^'5<( '®i^?i ^'^'■'5 

C5?t*i 'srar c^w 'stc’W i 

[ If two triangles have two sides of the one equal to 
two sides of the other, each to each, but the bases unequal, 
then the angle contained bj’^ the sides of the one which 
has the grater base is greater than the angle contained! 
by the sides of the other. ] 



D 


( ^5r•^ fsai) 



ABC, DEF 

AB ■= DE, 

AC^DF, 

BOEF. 

ZBAOZEDF. 

*(2J^ • DEF ABC fk'fim 

E %, B EF, BC^ 

ED, A BA^ 

^ I AD m ^ I 

AC FD^^ G C^ I 

BA^ED- BD, 

ZBAD=ZBDA. 

s fe ), DG, DF ^ AC ^ 

AG ^mtQ i 

.*. Z. DAG, Z ADG 

.*. Z BAG, Z BDG ^^^1 

Z BAC, Z EDF ^V^W\ 1 

), ^ C^, 

Z ADG, Z DAG 

/. Z BAG, Z BDG 

Z BAC, Z EDF I 

* ^<2Rt‘tt ^ wi? 

TO TO^r I 




h’b' 

'iW®! S Z.BAC, Z.EDF ^CWl 

(i) Z BAG 'Q Z EOF 
W Z BAG, Z EOF I 

(i) ZBAG 'Q ZEDF 

ABG, DEF ; 

.*. BG-EF; 

(^) ^5rW?r ^fw Z BAG, Z EOF 
BG, EF ; 

ClT^rt ZBAG, ZEDF 

?f1 ’T^n^'Q *, 


Z BAG, Z EDF I 





TO— 

^ C-SFI ^ ^ 1 f^'Q 5I?PI 

,C?r^ ^ 'il^ (21^ C^X3J^ ^•^®1 '6 

1^^«1 c?^if1 I 

i I FTf^ 3^ C?K1 ^ 

CTOI^ ^T^l ( Quadrilateral). 

'jrm ( Diagonal). 

( Parallelogram ). 

'® i c^ ^rt3i 

^ ^51^ jtr 

(Trapezium ). 

8 I C^ 

•C^«l W^®!, ^5t^ ^ 

(Rectangle ). 

( Cif^ c% t'^ C^®1 ) 

<^ I c^ 3Fitsrr^c^ 5prr=T 

^51 C^n^r^'Q (Square) | 









«»0 




' 5 # ► 




31^ WFt*i 

^ (Rhombus) . 


1 ^ ^ WSB-tfw 3 = 1^51 ^ 

%5rl^^- C^liU^ ( Polygon ) I 



( Equilateral ) 

1 


e& 1 c^FK 31^1^ 

>PTfST ( Regular ) 

^ I 


^T«ii »t*’«fj'ra?it?t sre^csrs f^f%s sffsr^a*! 


(^) 'TtsfB 
(’T) ^ 

W ’rr®f5 
(S|) 'SItfefB „ 

■ (®) ^ 

(5) JfifB 


(Pentagon) 
(Hexagon) 
(Heptagon) 
(Octagon) 
(Nonagon) 
W*t^^ (Decagon) 

I* 




5i8*f i I®® ) 

JRtsf « JWt®? C?^ 'il^ 

«rr5 c^rtM^tff >i?5t c^’ti '«>RT^ii I 

[ The straight lines which join the extremities of two- 
equal and parallel straight lines towards the same parts 
are themselves equal and parallel. ] 



0 


AB, CD AC ^ BD 

C^, AC, BD 1 

AD ^ I 
s CD ^ AB 

^-^•s DA W%rc^ ; 

.*. ZCDA-^‘^m ^ DAB 

CDA, DAB W 

CD-AB;DA ^ 

Z CD A —ZDAB 

AC-BD 

Z. CAD - ^ BDA, -siTil C^Ptt ! 

.*. AC « BD »rsn^?f'5t'<fH§?r!ri>ptt^?'«ii3ri5Tf 





. il®8 ) 

«ttW ^ 

[ The opposite sides and angles of a parallelogram are 
equal to one another, each diagonal bisects the parallelogram 
and the diagonals bisect one another. ] 



ABCD 1 

AC, BD ^ O 

I 

«f?f«l c^, 

(i) AD = BC, AB-CDi 

Z. DAB “ Z BCD, Z ADC “ Z ABC j 
'(«) AC, BD <2(c^^ 

(s) AC, BD i 

S ADC, ABC 1w^^OT?l W 


ZDAC“v£i^ft^ ZACB 
ZDCA^'^l^t®^ ZCAB 
AC ^ ; 


( iN5»( ) 





v£i^, 1 

.*. AD“BC, AB = CD 
^Ts Z ADC-Z. ABC 
'^ITs ADC 'Q ABC '«rp51^ 

AC, I 

C^IC^ ^1DAC=/I ACB ('2Wff^> 

^Ts Z.BAC-/.ACD 

/. ^:daB“^^ zdcb. 

Wl ^ C^ Z ABC “ Z ADC 
DAB '« BCD ^ ^srfTO^T 

bd ^rfsrMWSc^ i 

^ c^, 

(i) AD“BC, AB-=CD ; 

(^) ZDAB-ZBCD, ZADC“ZABC; 

('») AC, BD 

vfl^* ( 9 ) AOB, COD TO 

ZOAB-'^^t^ ZOCD, 

ZOBA“'^l^^ ZODC 
AB = cD, 

/. ^ ; 

/. OA“OC, OB = OD 

AC, BD 1 

> I Jtrsriigfim c^ ’TTOt^ ^t?r 

C^cf^ ^iTOt‘=l, 5 ^^ I 



3»8 

I WT 

^^>?lr9Ttt (u) 

i 1 ^ 5^"b^?f f^*tft^ '^[T^^i% ^r*rR 

^ I cwt^ T^, ^1 

I cw\^ 

^rW®fw I 

'b 1 c^ ^fe?i 

'Q 

^ I 

<» 1 c^ c^«l ^ 

c^«Br wf c^ i 

V- 1 C^ c^f^ fel 

fet^rl '^'i >Tf|^ R(Rr® 

1^^5T • fit^tfcj ^ Ci\ c^^ltf^ Rpjp® 5T?^f^^R5^ I 

a> I c^ ^ 

^ ^5t^ 5wrsT 1 

i o 1 ^ CWt^ ^ v£1^'n 





I ABCD i X, Y, AD ^s BC 

1 AYCX c^ ^511^1%^, 

^ 1 

i'® I ABCD 1 AB DC 4i^ 

; AD, BC f%^ 1 

<2Prt*i ^— 

(i) ^A+-' C-180”-4B+ZD 

(^) 5P<aC-’F<BD. 







?i ^5C5tf^ >r5rr=5?i c?«tt? sff^CB^isjir 

T[ff jj?ri^ >Bt, 'sW '®i’^ c^ cwtf^F c?i«rf? 

[ If there are three or more parallel straight lines and the 
intercepts made by them on any straight line that cut& 
them are equal, then the corresponding intercepts on any 
other straight line that cuts them are also equal. ] 



AB, CD, EF m\ ; ACE 'S BDF ^ 

A, C, E, B, D, F 
^ AC^CE. 

C?! BD-DF. 

B 'Q D ACE ^ BG ^ 

DH ^ W1 (M I CD « EF 

G 'Q H 1 

BG '6 DH (^«1 ACE^ 

BDF I 

/. ZGBD-^f^S^ ilHDF ; 

CD 'Q EF 'flu’s BF W 

41 ^^ 11 .^, 

/. ZBDG-W.^ft’lfl^ ZDFH ; 




5 *^ 

AG, CH 

.*. BG-f^’lff^Tt^ AC, 

'ilTs DH-ft’lfl^^CE i 
(m^ ^rrc^ AC-CE, 

.*. BG = DH 

^s\^^ BDG, DFH ^*(1 

ZGBD-ZHDF ^), 

Z BDG-Z DFH ^^l), 

^ DH ; 

.*. BDG, DFH 
/. BD-DF. 

(i'®) 

[ ] 

^ I flf^^ R^ ^^Cn® 

R^i"^ 

I 

ABC Ri^'^ 

(ab-ac). bc C^-C^ 

vit-^ft R^ D ^'Q I D AB ^ 

AC DE ^ 

D F '®lR^ > BC 'ffe 


A 



7 




^ I 

'Sfsrr^l CP“DE + DF. 

«2W«I s D DO EP?l 

'^; «m ^ PCC^ O I 

vi)-^, EPOD ’iw^fw (^?r«1 DE'Q OP 

.*. D E “ O P 

^5rW?r, ADOC 'Q ADFC^ TO 

zl DOC “ Z. DFC (<±fOTr^ 

Z.FCD“ zl ABC-^%^ ^ODC 
DC ^ ; 

1 lil ^"'Sf ; 

.*. OC=“FD 

CP-CO + OP 
-FD + DE. 

^rig^ ; ^ nrf% c^ 

TftFfl Vf|^ (SfRI (constant) l 

<^C\ ’Itl C^ D BC 

f%(:^-(:^t^^t(:J{^5i'6?[1^^Jd(:^DE + DF cp^ 

^RP 1 CP ^Pt 1 

DE + DF TfSTP I 





^ 1 c^^ m?il 'f% 

<c^ ^5f c^^n ’si’Ri ^^^^9 \ 

^TCTTSS ABC -il^ X, 

.AB W C?1’®I1^ XY, 

BC^ TTSTl^^^ ^%1 &tiTl I 
■^srfsrtw^ -£f^rt«i ay-yc. 

Yz, AB^ mmp\ w?n i 

^ ZYC "9 XAY I 

'cwi ^ ^ 1 

t ABC AB, AC 

X '9 Y 1 

^ XY, BC^ mm I 
XYc-^ z ^rr^ YZ, 

B C 

XY^^ m^ ^ I -zc cm I 

'srsrf'i ayx, cyz i bxzc 

8 1 m XY-iBC. 

a 1 'S^T* ^fffipc'l K, BC^ ^<tI^ ^ XK, 

"y k m\ '■sM'i m c^ fi'^^fD straff &^'c.«f 

1 

'Jj 1 

fet^n 1 '2W«i (M ^ ^ 





^ O 0 




^ I ^fk^: 

t- I C^tiT 5^1:^ C^T’t 

^iW^iw c^ nT^?n m \ 

nt'6¥! ^(1^ 1 

:>• 1 ABCD c^T^. AD, 

BC^ X 'Q Y ^«f[f^-, CW^If'Q BX ^ DY, AC 

^ ^ I (31^ ^'^Cv!) ^T^rf^T 

C^ 

'v®t^ Wi-ii ^ ^<^C< 1 

c^’t ^twf^ 

I 

b'© 1 cwt^ TOt^ c^-c^ 

*11^ wi ; '5f5mt c?j, 

:>!#, firf:^ ^ft?r w:^ i 

i 8 I ^ 7 \^^ c^^rt^ 2tt^ft=(l^ 

>R[^ (T^^ ^ (31^ 5T^ 

c^'<rt^ 1 

I ABC LZ, M?>2, 

Un> M m AB 

^?r*f ^?n. AC 7^^ 

^C"*! I 



( Problems ) 

^ s— 

(^) ^rf^Pf'Q ^ cm (Scale), c£it nfT-f t1^ 

^trt'c-f, ^n<r niT?n ^ ’«?ttOT ftw 

I 

( ^ ( Set-squares ). W 'S^m 

(T^t*^ 45” ^\ 

C^t®l 60° ^v6?l1 5Tt i 

( ^ (Protractor). 

( ^ ) i£\^ f^’tvf-^ (Compass). 

( « ) #T^-^*^ (Dividers). 

( 5 ) ?1 cnw (Hard Pencil). 

( ^ ) <ii^f5 ?Rt^ ( Eraser ) ^ ^r?r ( Pen-knife ). 

^ s cn%^^ % 15 ^ ^m\ 
t^sTffw ^ wI 

^ I 7|«5itc¥ 5r5< ^1fw cvr«¥i 

^in^, ?itcii (2fjfPr® #5(1^; 

^5(iR cw'^it^ I 

(21^^ TO Ppt)^ ^ 2mt«rrfw 

‘■^1 I 



^51 IIS) 

y ' 

C^ C^ft'K^ ’Rf%'»tf®^ !» 


[ To bisect a given angle. ] 

C 



CAB OT«1 I 

^ ; Fl^ AC 'Q A D "8 E 

f^=5^ CR I 

D 'Q E C?FSJ ^ferl ?[^i 

^f5 Ft^ ^ 9 \ 9 ^”^ F c^ I 

^ #:5t fa, z cab^^ i 

^^•1 2 DF 'Q EF C^^t ^ 1 

FDA 'Q FEA f%^ 

AD-AE fl7S?r ^JW<^#Rrl),. 

DF “ EF ( ) 

AF 3Tt^«l ; 

/. FDA 'e FEA fli^ ^ Ws? !> 

Z. D AF - /. EAF, 

FA, CAB C^«fC^ ^irt^ i: 







^ (sprtr^ >i5if^«rf^'® 




[ To bisect a given finite straight line, j 


Af 


:? 

/ 

/ 

/ 

# 

i 

9 

f . 

# 

4 

9 

N 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

'\ 0 
> 

\ 

\ 

\ 

\ 

\ 

9 

t 

4 

i 

9 

9 

/ 

/ 

/ 

e: 




AB %5n^^ c^-»ri 1 

A, B^ 5^1 1 

C '6 D C^ I 

CDC^’I^^, CD, AB^:^ o c^ 

I aB, O I 

«l«lt*l s AC, BC, ad '6 BD C^-n ^ 1 

ACD « BCD TO 

AC “ BC ( ), 

AD - BD ( ) 

•il^N CD ^ i 

/. ^ 51^ I 

/. ZACD-=Z.BCD. 





ioS 

AGO, Bco 1%^ w 

AC - BC ( ), 

CO 

/ ACO*^^"^ ^BCO ; 

.-. AO-BO 

AB, O f^US 1 

«rs^ i s 3f^trg AB ^ c^- 

nfc^, ^5^'^ ^1 wwi c^t^ 

^rrmM' m i 

^ ^f’^nrsi Aoc, Boc ^f5 

<2Wf^ I 

^v£|^, AOC BOC ’RT^ ; 

CD, ASr-^f I 



'S!! iiii ) 




C?rt^! f^fwl ’TS®! I3t«tt? 

5^ I 

[To draw a straight line perpendicular to a given straight 
line from a given point in it. ] 



B 


AB C^’fl C I 

C AB^ ^ I 

5t^ ^ ABC^ D 'Q E C^ 1 

D 'Q E CD '^IC’l^l C«l-C^ 

A 3^ ^tcf I 

■F C^ff 1 

CF m I 

^t^l CF, AB?r i 

<2l3lt«l ; DF, EF ^ I 

FCD, FCE IWf^ TO 

CD -» CE ( ), 

!.DF-EF () 







FC ’TNT^*! ^ i 
.*. z:fcd-z:fce, 

C^'l 3!^C^M ; 

/. CF, AB^ ^ 1 




I AB?l O 

m I oj:^ c^ ^fwi oc^ 

I ABi;^ E c^ 

^«T I 

Eo C5it?f 

cm I 



DC c^tn ^ I 

'^t3^ CD, AB^ C f?l^ I 
*firt«l s OC '<H 1 
OD = OC 

.*. ZOCD-ZODC 
OE-OC 

/. ZOCE=ZOEC 
•'. ^'SJ Z DEC“= ZODC+Z OEC 


CD, AB^ C ^ 1 



t c 

^3Tt< ^ 

DEF m 'sfe 

ABC^ D %p5 C^sf 

I 

D ^?rl '^^N ^ 

^ ^1 A D G ® 

v£|??f& 5tn "Sffe ^ 1 ^ E c^ I 

E *15 TO 

51^ 5tn '^[f^ I gtnfS 5Wc¥ f 

R*'JC\!» c^ 1 

CE, CF I 

ECF C^«fC^ C O ^ 1 

CO, AB?[ ^1<r I 

<2i^t«|s DE, EF(?lt^^l 

DEC ^ EFC ^ 51TO i 

/. Z. DCE,^ ECF ^-^^V-*t i- 

L ECO, Z ECF^^^^ft;*! ^ 

/. ZDCO, TOtC®f^ 

C^’tW? TO TOftC«f^ TO i 

CO, AB^ I 






8 «^’T'tW ( ) 

5tr5 'il5Pl& C?«f11 

®T? fetfes I 

[ To draw a straight line perpendicular to a given straight 
line from a given point outside it. ] 


t 



AB C f^\\ 

^ ABl v£i^ ^ I 

AB^^I^D CDC^T^^'^Tn 

O I 

Ol^ ^%1 OD ^ OC 

^ I ABi:^ E I 

CE cm ^ ; 

^ CE, AB^ m I 

«r5it«io oEc^^t^i 

OE = OD, /. .^OED“ ZODE ; 
OE-OC, .*. .ilOEC“Z.OCE i 
.*. W -^DEC“ ^EDC+^ECD 

.-. CE, ABI^^I^ I 





'’WfiT ; AB?^ D « E 
f^m I D c^ 

DC^ ^ ^^1 AB^ C^ A E^', 

C f^^lft^ nrcf 

m ^*5 ^ 1 

E cm ^fet EC^ ^ 

i ^ FT'ir^ G c^vT 1 

CG ^ ABC^ H f^PjC® cm i 

^ CH, AB^ ^ I 

s DC, DG, EC, EG ^ I 

DCE, DGE 
DC-DG, 

EC “EG, ( „ > 

DE m. y 

.*. ZCDE“ZGDE. 

CDH ^ GDH -Sim 

DC “ DG, DH 

Z.CDH“ ^:GDH ; 

.*. ^ ', 

/. ZDHC“ Z.DHG ; 
c^*i, 

CH, ABJ m I 








AB cq 

ntcf C '^st^ 

■nfcf D 5 T'q 1 

c cwm 

ABC^ P ^ Q f^C^ C^pf i 

P 'Q Q ^nt^< 

^^1 ^ I O C^pf ! 

CO m ABC^ E C^ i 

^ CE I 

«f3(t*l I CP, CQ, OP, OQ C^m ^ I 

PCO, QCO W 

P C “ QC, (^s^Pf’fi) 

OP = OQ ( I) ) 

CO 3Tf^«t ^ ; 

/. PCO, QCO ^RM i 

z: PCO - QCO. 

^=nRR, PCE, QCE w 

P C QC 
CE 

ZPCE-R^t'^ Z.QCE j («Rfpf^> 
.*. PCE, QCE j 

21 PEC - 21QEC i 
c^"l i 

CE, PQ ^ AB^ 5R I 




6 ^ ik®) 

C?FtC*ra *Wtsi ^pfet la^ *1<PT 
o«tt?i c^t^i f^fw^ la^ c^t*i ®rf%^ I 

[ At a given point in a given straight line to make an 
-angle equal to a given angle. 



AB WT A l^f^l DCE 

C^t"l I 

AB A DCE C^«f^ 

-C^«1 ^1#?® I 

I c c^ ‘ii?; c^-(rfK 

C D 'Q C EC^ ^<«rf3Fa{ D ^ E I 

A CW ^ 'i)^ 

5tnf5 ABi:^ G 1%p$ C^?f 1 

Ff’lft 5t^ H C^ I 

AH C?f?t ^ ; 

^ HAG ^1 C^®1 I 





(2f3Tt*l S DE'QHGC^r^^: 

HAG "6 DCE ^f5?[ W 
AG“CE, 

AH “CD 
HG “ DE i 

.*. ZHAG-Z.DCE. 

(^8) 

^ I 45“ CW 

60“ ^51^ ^ferl ^ I 

^ C^ ^ 75“. 

^ 1 “— 

(^) v£)^ ; 

(^) 135° 

(9f) 30° C^‘\ I 





*1"^ (ii®i) 

C^ lil^ 1^55^ f?5l C^ f^fH ^RI®T 

c?«tra c?i«ii 'sfft® 1 

[ Through a given point to draw a straight line parallel 
to a given straight line. ] 



X AB I 

X fwl AB?[ C?[^ I 

^•1 S AB^ f^L. XL C^’f 

^ I 

LX^^ X XLB LXP 

^ #: 5 f, xp, AB^ I 

«W«I S ZPXL=.iXLB 

CTf"1 i 


.*. XP, ABI’Rmi 
8 



S>8 


I 

[ To divide a given straight line into any number of equal 
parts. ] 



AB W(t ^ I 

t A 1^fw?rl AC c^-cwt^ ^ 

CAB C^«ff5 ^ I 

AC AM ^'n*! m i 

AC AM^?r 31^ MN, NP, PQ, QR 

^nferl m\ rb c^^l i 

M, N, P, Q fed RB^ mm StfeS 

C^ '^1%^ ABC^ m, n, p 'Q fe^T® 

C^Vf AB '/^, A q 5=Rt^ 

I 

«2W«ls Af^*5^fed RB?r3^^ ^fed AX 
I 





AX, Mm, Nn, P^, Q$, RB Pi(.'%?!I 
iSfj%C^Pf 4R?lt^ I 

/. AB^ ! 

/. Am’=mti^7ip'^pq^qB ; 

AB ^fsn^ -^15 I 

f^ft? «r«ft^ 



S A AC ^ 

CAB ^ ; AC AM OI-C^^I ^V*\ 

Ttfed^'Ql AC AM'-^I^ ^piTR MN, NP 

PQ ^N^f'SpI ^'<3 1 ( ^TM'dal ) 

B fed AC^ BD ^ ^ I ^'<R BD 

AM^^ Bt£, EF, FG, GH "^tf^l 

^'Q 1 MH, NG, PF '6 QE W i ABC^ 

m, 7ly P'^q ^T-n 

fes^ 1 

®W*I S MN, NP 'Q PQ HG, GF, FE^ 

’RFf'Q i .*. MH, NG, PF ^ QE *1?r^ 




ib'Ss 

«5rsTrs<r(^ i QAq aq m, n, p 

fel Mm, Nn Pp ^T^TfWt^ 

AM, MN, NP, PQ 

.*. Am, mn, np 'Q jjg'e I 

BHw Bm Bg, qPy 

pn nm ^T=T ^vC»t #ltc^ I 

.'. AB C?[^ Am, mn, np, pq'BqB ’fsiK 

(iC) 

^ I ‘ii^ WT ^n?i I 

^ I c^<wt^ c^t®tc^ Ftf^ w I 

'© 1 AB C^^i I ^n?f 

T^m ^ I 

8 1 AB I 

JRj%^ ^^C<1 (£fC\5TC^ 

^=F ^ I ^1 f% ? 

(^ I a-c^t*F c^-^rtr^ ypTR 5tfir 

w 1 

'i* I >f?i5i c<[^rrc^ 

#R f%Rl ’ifW ^1 ^ I 





V- I XY • A 'Q B ^ 

1 XY^ 

A '« B >Ri|^ I ^ ^sRf^ 

^C5T v£l^ CVf^lt'Q 1 

^ I RfW^ ^ttc< 

(Tsf^ ^ ?lt^ ^ 

TO ^ MU c^i'l 

) 1 

1 ^ c^’t^ <^^15 C^KM ^ 

ftfig C^tC<^ MU I CW\^ 1 

^ ^ I ‘ii^'Rf^l TO m-i{ f^'l fwl '^M 

TO C<[^ ^ ^1 ftf^i 3=f;^^ Tjf^ c£l^f5 

l ABC fti^'^ BC ^Uvs 

c^ AB ^ AC 51’-? TOI^ TOT 

^ I 

TO C^^l ra I 

CTO TO^ ? 

b8 1 C^tTO 

C^tC«f^ TOT t ’‘It^f^C® 

^ f^f^i TO TOt^T 1 

i ^ I l%5Tf^ TO c^^1 c^w TO?fc^ 1 c^^rtniT:^ 

TO 3^^ C^-n fet=T OT 
^ ^Rf^f^TS ^ 1 



stJlfvpj 

It’S! ) 

f%5rt& 5m c?pit? 5prt5? ?t^f*tl 
^sifw I 

[To construct a triangle, having given the lengths of the 
three sides. ] 



a, h, c, ^ 1 

I 

BC ^ I 

B c^ 5tn 

^ i c c^ ^?rl ’RtR ^ ^ 
vii^ ; vfi^ 5tnf5 ^ ^’r:^ a 1%ip5 c^ i 

AB, AC 1 

ABC I 

«2JW; BC-a, CA-&, AB-c 
/. ABC I 

W (R-C^ ^ 

^ i =fl ^ 

(ii»r ^®t B 'Q cu^ cm ^l%fl (R ^-N-r ^ 

^ cf5f 5(1 'iJ^* ^ i 





i I ^ « 'sng'i® c^ 

'Site? -, f3f^5f(& ^Qra 5^ I 

[To construct a triangle having given two sides and the 
included angle. ] 



^ AB's &, c?Ft^ ^ x ^«Rr 

C^«l I 

^fes #71 #5 ^ 

AB '« 6^ 'HTn C^«l, Z ^ I 

'C|^; ab c?[^ A ZX^il 

Z BADI 

AD #:^ ^ ^1 AC ^ifed ^ra i 

BC ^ I 

^ #5^ ABC 1%^ 1 

AB 

AC-6 


ZBAC= ZX. 




iK" 


\ I c^»i '« 

Jiff'S ^ CW'Qin 'SJti:? ; 'Sjf%® 5^^ I 

[ To construct a triangle having given two angles and the 
side adjacent to them. ] 



'SIC^T ^ A B 'il^“ Z X '6 Z Y I 

^ ^ A 

A 'Q B Z X ^ Z 

1 

I AB A Z 

ZBAD^t^^^; ( ^T3 ) 

AB B ZYv^l^ ^1%1 

ZABE^^^j 

AD, BE OT C C^ 

ABC ; 

^*1, AB T^l 

Z BAG “ Z X, ^ Z ABC “ Z Y. 

t ^ ^R1 ^f%C5T c^«rf5 

^tf^ Wl ?t^, ^?I‘1 C^R“2 5iT(C^cl-fe|^fg^ 

fefg C^«t?[ 5=i?(f| 1 

y£i^ C^ C^ C^-C^R CFf'e?rt 

’MR 1 ^ I 



^ f^'TflT® C^W OT'S^rl 

"sitt? ; ^ I 

[ To construct a triangle having given two sides and an 
angle opposite to one of them. ] 



^ h, c, ^ z c, 5 

C^«l 1 

^•^[5^, ^t?r ^ 

Zi 'Q ^ h CTf'ffi Z. C^ >1^ ^ I 

BE ^ I B zc^ 

B C^ ¥%1 ^P1T< ^^1 

^ i BD^ A 1 

^ BEC^ G H » 

AG, AH C^?t 1 

^1 ABG ^ ABH 1 

2f«rr«l S ZABH^ZABG=ZC, 

AB-c ( „ ) 

<il^’N AH Tl AG“5 i ( „ ) 

/. ABG ^ ABH f^ I 



^’ttS ^^Cns '®l^ '6 ^^131 

R#lf^ «llTl 

C^ C^ C^PWQ ^ 

; ^srf^ c^ ^5T 'ii^ 1w^ ^sTR ^ ^d i 

(^) far^'^ 1^ 5^1— 

(^) # c^# ^ ?1 'ii^N 

6 — c ^1 Z*<c ^ i 

6<A BE^ ^ ^ I 

(^) ^— 

W ^ c^«rf5 err®! 

&»c^^ fe>c^ I 
W c^# =*^ c^d ^ 

2^ = A^'tr^ I 

(^) # c^«rf5 i>c ^ 1 

(^) 

W ^1? ftfwl C^-t^ ^»>c 1^1 (^ 

1^ 1) 

(^) # ‘il^N &<<? 1%^ >A 

BE?r ^n?r i (^'spRt^f farf^f 

I) 

c^ CTO ^ c®paF 

(Ambiguous Case) ^TC^ i 







^ cw'Q^ 'srti:! *, (Xi^ 

f3f^ ^ I 

[ To construct a ri^rht-angled triangle having given tho 
hypotenuse and one side. ] 



C 


AB ^ C 1 

v£i^^ i£i^ >m(.<pt% ^fSc'v® 

^ AB^ c^ ^ I 

% A AB?[ AE ^ I 

B ^%i c?r 3!^ v£i^f5 m 

^ I 5tlf5 AEC^ D C^ ^l%5T I 

DB ^ I 

^ ^C51 DAB ftrfW 1 

«w«l s DB-C 


/IDABTC^^I 


(^snR%> 




>^8 aMpPPl 

■« cw«^n -, ^6[f%^ ^ I 

f To draw a triangle having given the perimeter and two 
angles. ] 



D B C E F 

DE Z G 'Q Z F Hfif^ 1 


<i|^ DE^ 

^ C^t^ Z G 'Q Z 1. 

I Z G 'Q Z FC^ I 

DE?r |Z G 'Q I z F^^ mu '^fw\ D 'Q E 

»il^ EDA ^ DEA ^ I 

A I 

DA^Q EAil ^n^lZG -} LF'Si^ mU ^fe(1 
DAB, EAC C^«l ^1 AC '6 AB, DE^^ C 'Q 

B c^ ^R«i 1 

ABC I 

<a}^lt«l : ZADB^ZDAB 

.% bd-ba. 

W, CE-CA. 




ZBAD+Z. BDA 
ZG. 

Z ACB= ZF 

de = db + bc + ce 

= BA + BC + CA. 

^ I 'iiTf5 ^ 

c^m\ ^ ^fel cw^ I 

nf^'^ cvf'Q^ i • 

v© I ^ ^ 

^’i?r ^i!;;^ ^T%srf®i ’^itc^ i 

8 l vfl^’t 03^ c^^l 

'Q 3^ CffvQ^ ^[+C^ I 

(t I ^ c^t<^ cpf'Q^d ^srrc^ i 

^ I 

'4) I C^t^T f^’ff^s 

^<Frt ^ I 

V- I c^ 

"^rti:^ i ^fwl i 

J!> I ^ c^’f^, win 

'SHl^NS I 







CTO Rf^i 

TO ^ 1 c^u irn^ ErtftfB ^ bf^ 

TO ^ 5(1 1 

CTO 5^ ^ ^(.^5 'vsTTO (data) 

TOI TOP®^ I CTO, 

^(£i^^c^t«i ^ brtj TO:^, 

^f?[c^' I 

[ To construct a quadrilateral having given one angle 
and the lengths of four sides. ] 



TO TO a, 5, C 'e d, TO'^% ^W, /.X.a^h 

TOT "Wf^5 CTO I 

'®T^«T ‘ AP C^-CTOT CTO ^ a^ 

^pfinn AB Tff^?I1 m I 

Z TO{ Z BAQ ^ I (451 5i»vf|Tg) 

AQ ^Cv® TJSJR- ^»wf ^Ptfel fffvQ 1 

D 'Q BC^ C^ ¥%1, ^TOCSl c '6 TOT TOTO'"^^ 

^ I ^TOfl c^^T c fro^ C^^f ^%r I BC 

•Q CD ?Rr I 

A B C D 5'^'^ ^ I 






^m) 

cff'Q^n ^tci; tii^l& ^1%^ ^ I 

[ To construct a square having given one of its sides. } 


E 



AB I 

^‘sfcspii 1 

«W5T 2 AB Wf CWt? A AE m 

^ I Wt^) 

AE AB^ >mR AD ^tferl SI'S 1 

D 'Q B AB^ 

PH ^ ; 

C c^ff" I 

^ ^C5I ABCD I 

(2W«I 2 ABCD 

^ BAD C^# 

ABCD, ^ AB^ I 







'Sf^^ c^t«l 

[ To construct a parallelogram having given two adjacent 
sides and the included angle. ] 



P, Q, ^ Z X, C^®l I 

P, CTf'l, L ^ ^ I 

15W5f S P^ AB m I 

A Z X^^ ^^(1 BAD C^«1 I 

AD = Q ^fe(1 SI'S I 

D '« BC^ cm ^rfWl P 'Q ^ 

^5ff^ ^ I C I CD, CB cqt?t ^ I 

^ ABCD 1 

S ABD, DBC W 

C^C^, AB = DC, 

AD-BC 
DB i 






AABD=ADBC 

^ABD“=/iCDB, v£i^*N ^T?1 C^«l ; 

.*. AB, DC 

.*. ABCD >irsirOT^’1 

(i *1) 

^ I ^ c^*] cifeirl 

^ I (W^l ^ 

ttPtfewfi I 

8 1 c^U c^«i cvt'6^1 'srrc^ • 

Of^'Q 1 

(t I vii^ c^n 

<«nf%c5r, f%^i:«i ? 

'ij I cwm c^!^?n I 

I »ii^ (b) 

(^) 

V-1 Ftf^ 'e c^t^ (W^l ^srfc^ ; 

^ I 


9 



^tfell ( Locus ) I 

^ 1 feRfiprtc^ 

5C5! c^ o 

1 (7#f^ ^), 

v£i^ o 'im 

c^ 

1 ( nr^^ fell cw^) I 

« I P f^=l^t^ AB ^ 

^ mi ^ ) ’^ftfeRl ^5in 

=^ffeu^ I 



A 


P 

r 

I 



P 


AB 1 nrc< 

Ti ^fec?! (R ?rl ^f5 

’Tf's^ ^1 p 

< fesi c^R) I 






8 I f^\c^ ^ c?prt^f^ 

TOf, C^^l Tl (3’n <2[C^^ ^ 

'Silk ^ c^-^ft 

C^ <2fTif^ if] I 

I ^ 1 ?lf^ 

cm^ ftf^i ft?[fs[^ ^t?ri c^s( c?rtl ^ c^«ri 
TO, TO c?rtri ^1 c?f^i 
^t?[ I ^iRc^ C^ 5 i^ 7[ <il?p 

^ TO 

-i* ^ 



i'si 

V8*t 

C5«rt^ ^l%t'®^ 

^ ^PTJpI 1^*5? ^>PPt?l^«t I 

[ The locus of a point which moves so that its distances- 
from two fixed points are equal to one another, is the per¬ 
pendicular bisector of the straight line joining those two- 
points. ] 



^ ^ D A '6 B 

DA = DB. 

<2|^^ D f^y A 'Q C^- 

5 OT 1 

AB, DA'S DB 

ABC^ c ^ 1 DC i 

<2W*|S DAC,DBC 
D A - D B 
AC = BC 
DC ^ ; 

/.,DAC, DBC i 

/. ZDCA-^l DCB ; 



(2Jrac^ i 

CVf'^ri C^t^T, P AB^ 

1 

viit^n Dc^ c^-c^t^T "?fc^ Pi^ ^ ^ c?( 

A '6 B 1 

.*. ^Pfg I 





i'OS 

cfw^ (3i’«rt? c^'t’sfira' 

5|srf^s^S^, ^ ^ C^«rtW 

[ The locus of a point which moves so that its perpendi¬ 
cular distances from two intersecting straight lines are equal 
to one another, is the pair of straight lines which bisects- 
the angles between them. ] 



AB, CD O CfW I 

^ E f^, ^ ^ E N^. 

EM I 

EO C^?t ^ I 
«W«j S ENO, EMO 

EM = EN ( ), 

EO 

'il^* Z ENO “ Z EMO, v£i^ I 

.*. ENO, EMO I 

/. ZEON=ZEOM. 

E L DOB^ I 

# E, Z AOD^ W ^ ^ 

?. AB, CD ^ E 

1 





iV54 


A, B, C f^1& J 

[ To find a point equidistant from three given points 
A, B, C, V’hich are not in ihe spme straight line. ] 



AB^ PQ. 

B 'e c 

BC^ 51^ RS. 

PQ, RS, O C^ I 

PQ ^ RS^m O, A, B 'Q C 

’PTt^ ^ 'a(<lf^vs I 

/. O 1 


> 1 ^C% 

^ I c^-c^ ^ ^ti:^ ; 

»§f ^ I 



^ I f^m #r5 

^ I 

8 I (?m 'SlC^fl ^1 

{>) ^ 'srlr^, (^ i 

<t I wm 

I ^ I !) 

'5j I c^ c^^1 

^ nK<r, '^st^tOT ^ i 

V-1 cwt^ 5fsrt?[ ^Tc^ i 

^ 1 

2> i c^ w (3^1 

i« 1 c?i>T^5T^^^ ft^fwl my c^m^ 

^ 1 

^ i I BC fe^ A P 

nf^"^5T f^, K<\-i^ ^ c^ AP ^ 

BC^ f^C^ 'iTlW 1 P ^ I 

i ^ 1 c^ c^m 

^ c^ 7^^ cf<!rj ^(Ts f^l I 

i'© 1 ^ c^^n ^ptn^ 

^ I 

^ 8 I 3i^Rw ^mi ; 

fii^SffD "^I^Ns ^ 1 



'Safest 'ssqajjts 


* 


1 cit^tl ft\p$ 

JIhR*H (Concurrent) i 

^ 1 %^ I 

[ Tho perpendiculars to the sides of a triangle at the 
middle points are concurrant. ] 

ABC 1 

L, N ^ M BC, 

AB AC^ m^^\\ 

• LS ^ MS m 

BC 'Q AC^ 

S C^ 

I 

NS cm ^ 1 

C^ NS, AB"^ 1 

52W5| ; SA, SB, SC 1 

vil^ BLS, CLS 
BL'-CL, LS 
^<i’s ZBLS^zlCLSi 
/. BS“CS. 

AMS, CMS ^ Cq, 



• • 


AS-CS. 

AS*BS. 



ANS, BNS 

AN“=BN, 

AS“=BS 
ns i 

/. ZANS=ZBNS. 

C^% 

NS, AB? N<s\ ^ I 

I 

[ The perpendiculars to the sides of a triangle from the 
opposite vertices are concurrent. ] 

ABC Z 

A, B, C^C^AD, BE, CF 
^ BC, CA 'ilTs AB 

c^i ad, 

BE, CF 

A, B, C fwl ZY, XZ '<3 XY ferfS ^^TtTOI 

BC, CA'6 AB"^ 1 ^1 ^ XYZ 

; ABCY ACBZ >lt^lt^%F, 

/. AY-BC-A2; 

A, Z Y^^ I 



X 






^?i1 B 'c- c, zx 'e XY^?r 

AD, BC^ m, ^ Wf 

OTl ZYc^'^ I BE'6CF 

zx 'Q xY'ii^i m I 

ZYX AD, BE '6 CF 

/. AD, BE, CF 1 

[ The three medians of a triangle are concurrent and this 
common point divides each of the medians into two parts of 
which the part nearer the vertex is double the other. 1 

ABC BM 'Q CN ^^6 

^^rsi1 G I AG 

c?r^ Bc ^ ^ ^ 1 

^ Bci:^ o c^ 1 

0\, AO 

SWRI I 

t B NC^ BH ^ \ 

AO ^ AOIT^ H C^ff ^51 1 

CH C^5f ^1 

iSr^t®! S ABH AB^^^R*^ N NG, BH^?f 

i 


A 




'^8® 




M VQ G AC 'S AH^^ 

.*. MG ^1 BM, CH^^ ; 

BGCH ^ 

.*. O, BC^^'<Tf^^ 

AO, ABC I 

BM, CN^Q AO, G 

^t^, AG“2G0, BG=2 gM, CG =2gN i 
AG“GH=2G0 twffw I 
vij^icn 'Sim ^ nfCf 0{ 

BG-2GM CG “2gN. 


1 (centroid) 

r 

1 G ! 

8 1 CW?! 

[ The bisectors of the angles of a triangle are concurrent. 1 


ABC ABC, 

ACB 

BI, Cl, I C^ 

I A1 ^ 1 

AI, Z. BAC^ 1 

I BC, CA 


A 








2 BNI, BLI ^|fe[ ^T:«(I 

Z IBN*= ZIBL 
Z INB “ ZILB lil^ 

IB i 

.'. 1N“IL. 

CMl, CLI ^ C^ IM-IL }. 

.*. IN“IM. 

ANI, AMI ^ TOJ 

Al IN “ IM ; 

.*. ZIAN=ZIAM 


/. Al, ZBAC^>Rfi[^^ ; 

AI, BI, Cl I 

151^, 1 ABC fk^Tm ^ I f^X ^ 


[ The bisectors of two exterior angles of a triangle and the 
bisector of the third interior angle are concurrent. ] 


ABC 1 ^^AB'Q 

AC ^1^ D 'Q E 

#ltC^ I 

DBC, ECB CW\^ ^l^- 

I ^ o fkx^ 

I AO I 

c^ AO, 

z BACi:^ I 



0 



O OG, OK, OH f%# 

^ I 

«2f«lt«l •• BOG, BOK 

.iGBO= .1 KBO i 

£BGO=^SKO 2iL^K^ TC^;^) 

BO ^'<W y 

.\ I 

.*. OG-OK. 

COH, COK 

OH=OKi 
OG“OH = OK. 

AOG, AOH 

GO -= HO, AO y 

.*. >l4C\5t^5tC^ 1 

.*. /iGAO-iilHAO. 

.*. AO, zl BAC?[ 

] 

i 1 ABC 1 D, AC ^ BD ^ 

I BD -i AC <2r«fr^ Z ABC 

TC^«1 1 

^ 1 C^ C^-C^^r 





iS'o 


I 

*515(1^^ c^^i wi^zwii m\^ i 

[ In a rifTht-angled triangle the straight lino joining the 
middle point of the hypotenuse to the opposite angular point 
is equal to half the hypotenuse, j 

ABC MfSf i 

ABC 

AC I 

AC?f D 

AC?r I 

AB^^ B ABD C^'Kf5 CAB 

^^FfWl ST'S ; ^ BD, ACC^ D C^ 

1 

iStSlH s 21 ABD =Z DAB 
.-. AD“DB 
zl ABC“ Z. BAC+Z ACB 
Z.DBC=ZBCD 
.-. BD = CD 
AD“BD“CD 

.*. BD-iAC BD, AC^ JRfJ? 1 

8 1 <Sim 'Q 

c^m c^«l c^*i ^ir- 

I (gfsff^ c^-c^ 5^«(pn i%5#?i 




^86 




\5, ! (7I-<:^tS( 

fesrfS ^ c^-c^ 

C^f^ ’if^^ 5TOT ^Rf^T 1 

^ I ABC 1%^ (AB = AC). Z:ABC 

^ Z.ACB BD 'Q CE ^1^ ^ffi::^ I 

C^, D '6 E^ CWl BC^^Tfi;^ ^TSrtWf^ ( 

V- I # v£i?f.^ di^t. 

tfe <«rtT;^, ^21^61 

^ (71, (71 1 

S!> I ABC AB>AC. D'« E AB'Q 

AC?f^«Oft=^l BE, CD I 2W<=1 (71 BE>CD. 

i o I !2t^^ ^ (71, <^^15 >j^<t^ 
v£l^ ^ i 

i !> 1 ABC bag (TFT^ ^ (TFt*^ ; a BC 

D ^ ^ 1 ^ (7f, AD> DC. 

ABCD^^F^^l E'« F ^^«nwcsi AB'Q DC^ 
EF ^ EF, AB W DC^ (SfC^prf^ 

^ AD, BC^ i^-c^ I 

I (2Rt«l ^ C^, (7[-C^i[ >1^ 

i 8 I (TPt^ 

b (t 1 c^ (7[-c^t^ 

c?r^ ^tfei1 'i (T^Pt^ f^ c^)f^ 

^ I t^fsit®! (71 (T^l^ (T^t^ 51^ 

3TW??j%7R 

^ ^5#® ^ (TTf^ ^ ferf^twii I 
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( Area ) 

i 1 (TTO^ 

^ ^tfir I 

^ I CTO nfet^i c^ c^u 

TOI^ ^ I f^f^l ^i% 

^ TOt^ ^ '^«i Tl ^’t^r TO TO ^ I 

"^1 (il^^ (unit) TO ^ I 

cw cTO b?r^^rrf^ c-stc^, TO^ i 
^irt nTfl, c^ ^rtf^ TO1 ^ 1 

f^j%g ^«t ^f%c?j ^j% 1 ^1% 

%(fTO c^ bfcTO TO ^ TOt^ TO 

12 »£l^ TO 1 

1 c^np^c^nr ^Irot^i f^4i cmc^t, TOt?r ^ 

C^t^ C^3pp^ I C^-C^Jf C^3FF®TC^ 'sr^ sf^^Tl TO ; 

fTO ^TOTO ^ liiTO nfTO'i fr<r CTO^ 

'^^(.•*t'Ci£J^ C^iii^^C,^ (,**|»i*|^(.ai^ TO ^ I '®J'3ifK 

bf#TO^ cw^ ’'ilTOtcTO 

^ 1 



^8lr 

) C^I-C^ ^fft (base) 

^Rjf^NS ^ ^ I 

^ 51^ ^W^- 

ftm () ^ws\ ^1 

(altitude) ^ ^ I 

<pf^(.«l, '^*1^ C^3PP^ 1 



ABCD j 

Mr ^ a ^ ^ l%f^ h ^ 

^ ABCD^ C^P^R^-aXft 
^ I 



^ ^C5r, csR^^Mixcst^ 

^<t«. c^-c^ 


ABCD (TsMTSc^ AC. ^ DB C^3r ^ 


AD, DC ^ AB, BC ^ C^m ^ ^ 1 






i8» 


CTaw 

ii««) 

(fi^ i£i^^ t£i^ sn:«(T 

(T^^psr I 

[ Parallelograms on the same base and between the same 
;parallels are equal in area. ] 



-ABCD'Q EBCF BC ^ 

AF, BC^ W I 

<2W«| ^fcs C^, a BCD?! 

EBCF'il^ I 

«f3rf«| S FDC 'Q EAB 

DC^ft’lf^® AB 

Z. FDC = Wo^ Z EAB 

ZDFC-^fe’S! ZAEB 
AFDC = AEAB. 

^il^, CW ABCF AABE '6 

AF CD ^ '5!*s^'5Sf% 1 

.*. ^rW^rfW ABCD?[ CWR 

^ EBCF^?! C’RPR I 





^ ABCD 

ABEF v£i^^ ^i[ AB? 

^55^tf¥^^ 1 

BE I ABCD 

c^^pei=A B E F ^5riKv®c>5H3i^ 

“AB. BE“^fi[X^W5l I 

'Cf^. i I ^ ^1' 

5l>bN5l I 



R A BE Y F S 

PQ RS ABCD 'e* 

EFGH I XB 'Q HY 

BYHX^ts XB = HY. 

"^1 j%^c^ ^^ii^,. 

fiC3i XB = HY ^CK RS WI 5^^, 

XB II HY i .*. POORS. 

'S 1 ^ ^ 

[ Parallelofframs on equal bases and between the same 
parallels are equal in area. Euc. 1. 36. ] 






WJTf^ 


5i.b-i il8i ) 

i<l^ ^bb^lRf^l 55, '®t5l 5?^ fSi'^lsr? 

C^Ri^F^ '*||5 '«c’Pixi(ij 5 (.■¥iil*PC«i'Sl '®IW ^ I 

[ The area of a trian^yle is half the area of a rectangle on 
the same base and having the same altitude. ] 



ABC BDEC 1 

BC,AF. 

c^ AABC? bdec 

o AF, BC^ m, BDAF 'Q FAEC 

C^li:^, AB, BD AF 

/. A ABF, BDAF i 

AAFC, FAEC I 

^ 1^, fki5 ^5 t ^?ri 

c^5t ^51 c’l^— 

AABC, BDEC 'STtW^Uaj^ I 








b I ^v>. 

C^^y AABC“i 
BCED '^Ts "SThr^C^ BCED- 
BCHG, 

( 

C^^l ^C<r ) 

.*. AABC»i 3TW^f^^ BCHG. 



BC=a,'ilTs AF=?i ^1 BDEC 

• • ^^ABC ^ictJi. 

C^^nprT, ^ 

^ X I 

ABC BC, CA, AB 

a, h ‘i|^* c y A 
3^^ BC^ AD ^ I 

AD=®^, BD“fi; 

• • CD“flt“t?. 

AC^-CD^-AD^-AB^-BD^ 


o/ 

V 

/ 

h X 

/ 

«-Cf \w 

B C 

> G^ C 

*BD^ 








2ad--c^+a^-h^y 
. , c® + a^ —6® 




/c^+a^-h^\^ 

I ~2a ) 


”4a2’ ' 


{2ac-\-c‘^ + n} ~ h^){2ac - c^-a^ + h ^) 

4a-^ 

Kc + a)^ &^H&^ "“(c- a)^{ 

4 a* 

(aH-64"c)(«“" &H~g)(ft ~ c'\~ fi ){ha) 

Aa^ 


TO a + & + C“2s 

•*. c+a—?>■= (a + 6 + c) “ 25 = 2(s —^>) 
& + C — a “ (a + i+g) — 2a = 2(5 — a) 
/y — g+a “ (a + &+c) “ 2g *=■ 2(6’ “ g) 

51 2s.2(s - rt).2(s - h)2{s - c) 

• • n > 

4a* 

.*. a®/i* = 4s(s — a)(s — — g) 

a/i - 2 \/ sU - «)(« - &)(fi ~ g) 

(Tapirs — 4 B C. AD *= ia^ 

“ \/sis - a){8 - i!#)(5 — c) 

af^; ^it%3 





:)«8 

ii®”*) 

5i5rt®?rt5r ?rc«u 

'si^Ri.'s ('sfsft^ 15^^ \5bbsslf%f*t^ ) fi'^'Sr^jini C’F^i^fST 
I 

[ Triangles on the same base and between the same 
parallels (hence oi the same altitude) are equal in area. ] 



ABC, DBC BC^ 

AD, BC^ TO 

^ 65 ^ 7 ^ ) 1 

c^, AABC'Q ADBC? c^aw I 

S ^ ^ EBCF BC 

ai^*s AD, BC TO I 

.'. A A B C?f “EBCF 

ai^’ ADBC?1 C^^^-EBCF^rffSTsro^ 

AABC-ADBC. 

I ^ cii^riTOr to 

[ Triangles on equal bases and between the same parallels- 
are equal in area. Euc- 1- 38. ] 





:>« 4 : 


vj)o»f ( WIpS^ il«5, 8« ) 

f5i^ iPTfSt C^g5f5[f^fSt^ ^ l£|^< 

'ff^?l <i|^t '5R^ 51, '«t5l 5^, ^5tll 

5!5tt®ltt5Il ISU 'SRf^ 5^1 I 

[ If two triangles are equal in area, and stand on the same 
base and on the same side of it, they are between the same 
parallels. ] 



ABC, DBC BC 

'5lTqt^ AD BC I 

TO ^ AE, DF ^66^ I 

«W«| I ABC BC, AE^ 

'-^l^--. DBC BC, DF^^ ^sTt^- 

.*. BC, AE?1'5['®^ ^tm’¥3i“BC, DF^^ 

^%j\i)(.**}»iij 1 

.*. AE-DF. 

AE, DF mtmP^ i 
AD '€ EF BC »RlWt5T i 





[ To find the area of a trapezium. ] 

ABCD ^ 

AD 'Q BC ^psTl^^t^T 1 AD '6 
BC^ 

A ^6 D BC^^n?f AE, 

'DF ^ ^ I 

h. AC ^ 1 

ABCD^C^^5^“ A ABC + AADC 

■=i BC. AE+i AD. DF 
hJi-\-\fiJi 
“=■ 3 . 7i(a + 5). 

[ To find the area of a quadrilateral. ] 
ABCD 5^“% *, 

AC ^ D « B 

dq 'q bp ^ ^ Ac?r 

^?f ^FT^, AC, bp '6 dq byP^q. 

ABCD C^SFIR^*= AABC +AADC 

“i AC. BP+i AC. DQ 

ip+i. hq^i. b(p + q) 

“ i ^<x (^ C^«l 


c 










[ To find the area of a rhombus. ] 
ABCD^^^^l AC, BD 

I 

ABC D^ D 



=AABC+AADC 
“JACXBO+MCXDO 

»4ac(bo + do) 

--lAC. BD 

[ To find the area of any rectilineal figure. ] 

CWFI RC^ wl s— 

^ 1 4R^I tWfW' 

^1% 9 ^ CWR ^rtf^ I f^rf^'^f^ C^Hir 

^C«T?I C^iiifD?r C^IJ^ 1 

(2feH%:^ Triangulation ^ I 

^%rl 'e f3i^ ^ I 

<£|«R |tPl%l^ ^ (7^31^ 







C^lf?F^ ’lt' 9^1 I 

Field-Book '5feft#t 1 

3I^J s ^ ^[%*1 (survey) 

® ’irrc^ I 


C^t®) 

i I f^'l 5tfif^ ft 

1 

^ 1 ^mi ft»^ 

^ftc^ I 

^ I ‘-^r^f^ fetftfi ft ftf 

fti( ^tC5t ^5t Cfftt^ I 

8 1 ^rsit^ft^^ ^ nC-i 

ft®^ I 

(t 1 ^ C^, C^-R ^Rt^ft^ ^1 >RR 

3^5rR c^¥5fftftt^ ^ftft ft w i 

^5» I «Rt«i ^i%l cff^'6, c?i 

^ ’TfC^ C^li^ ^ I 

ir -1 ftnfr^ ^^ft^ 

c& I ^ ^ ft^cw^ ^z^ ^ ^ ^ 

^PTR ^ ^^tnr ^ 31*^^ 3R, ^^C9f 

'SiRf*! ^ C^, C^FPPT 3^RR • 





i 4 S> 

^ i£l^* C^t®! 

^ ?R c^ c^^5f >RrsT I 

b 5 > 1 ^ c^ a<^^ 'ii^ 

^5ff^ c^-c^ti{ c?[^ri I 

1 c^ ^ cwt^ >f^ ^ 

^ ^C5T c?l ^TTQ^ ?lu, ^ 

1 

i 8 I cwm ^fk '^\ 

I «w=i c^ ^ 

^st^t 

1 

i I ^<jf^ ^ 

^^rsrfwf^ ^ I 

( vso--[ ^nnH'Sr^f <2f^t«l ^ I ) 

F'Sj I C^-C^ ^^(.NS) 

^w:m ^’RT ^ i 

b I c^-c^ 

1 

^V* I c^-c^ ^ FtRlf&^ 

^ ^5ft 1 





i I c^-c^ c^-c^ wr 

c^ fetf^, ^ I f%^n 

(^) f^fen 

(^) ^^%t 

(\») Trfl^ ^TT'^I ?f%i 

few ntc^, cw^ 1 

^o I '« >itsit^fe^ 

uq^•^ i£i^ I 

«2(^«i c^, w^^c^csi^ c^-m-^ cwFi w?\w\ 

> 

^ i 1 ^(MiI vfi4fi> 

; (£i^«l c\ c^niw c^m^ 

1 

I AB ABEF WC^ ^ 

I 

I c^ ’itsit^fw^ c^W Flftf^ c^f^ 

1%^ ^ FtftfS ^ m\ felf^^ 

c^ 5^tsrt^f^c^?r 

^ ^ I 

^8 I AD, ABC • P ^ AD?r 

C^ fH 

ARAB-APAC. 



ilS't ) 

CT ^'sfcwf 

Tttf ^r5i 'stl^S 

c^^^pc^ri JTsrt^ I 

[ In a right-angled triangle the square described on the 
hypotenuse is equal to the sum of the squares described 
on the other two sides. ] 


G 



ABC 3Fpn:^% /. ACB i 

o\ ab^ fe’Ri 

^ ^ ^ AC, CB^ CTTfW^ ^ 1 

AB, AC CB^ ^*1^ ^^iTHFCSl ADEB, 

ACGF W CBKH I 

C AD ^ BE^ ^fe[1 CM m \ 

CD, FB I 
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Z. ACB 'Q Z ACG (SrUSJC^ TCW, 

BC CG <il^ WI I 

‘il^, w^'i BAD“TC^«1 FAC. 

^ ^ CAB ^ 1 
^ ZCAD-=W ZFAB, 

CAD, FAB ^fer TO 

C A -= F A, ^ #1^1 

AD = AB 

viJTs /. CAD='TOf'% ZFAB ^ 

.-. ACAD-AFAB. 

AM 'Q ACAD AD 'Q 

TOwr^ AD, CMv£l^ TO 1 

^'il^ AM AC AD^ 1 

GA ^ AFAB FA '« 

^RTWf^ fa, GB^ To 1 

• ^ 

( V ACAD-AFAB, 

CE '6 AK Wl ^ C^, 

^\5W BM-^'jfcsM HB. 

.-. AE, GA 'Q HB 

^1 

^ felwin c^ ^ s— 

AB^-BC^ + CA® i 



i'Ss'S 


^ AB-c, BC = a CA‘"b 

+ y j 

isf^^ s R^ cpf^^ vQ fKm 

dlr:^ ^) ^tftf;» ^fif?[l 

^srrc^ I 

(i) 'fW TOrf% 1 

'^1^1 ^ 

(c^'t«fr?is( 'Q c?rt^^‘ ) 

Tf^rR #;?f.i 

[ Journal of the Asiatic Society of Bengal—Vol. XLIV^ 
( 1875 ) “On the Sulva Sutras^’ by Dr. G. Thibaut 1 


'!= f^’Ttc’mrtc^ ^si ^ f?«ffr?i’t*i ^tfsfc^sT c^ <s\^ 
f^^cBfii ?rf5^ ^^rfiFcsr 3 «l 5 ■, f^*niw^ 

^-^flsrt’t^F’t*! m ’ttff 3, 4 's 5 

■■^f^*i ftf^ ¥f?Ti1 TOtii ■<fQc^ I 



i'!»8 




ABC TO^T% A ; ABED, ab^ l> 

BC, a’ll CW’tl ^ (71 BD' 



AABC^ Ftf^fS W^t% A^ 
'il^ I 

— 4 . ^ ab-{-(a~hy 

— 2aft + a® — 2ah + b^ 








'0\»t MSb-) 

tifw ®<t!i 

'srar ^T5? 'stfw ^^3i 5i^its? 

'SW 'Sl^^"'® CJPt'ti^ JI^ir^Ft'l I 

[ If the square described on one side of a triangle is erjual 
to the sum of the squares described on the other two sides, 
the angle contained by these sides is a right angle. ] 

B 0 


F 

ABC BC^ AB ^ AC^ 

C% L B AC y|Wf«l I 

CA^>i^i(^ml EF ^ ^'Q I EF^^ 

FD ^ FD = AB m 1 

D E 1 

S DFE j 

-.*. D E? = E F '6 F D^ 

= AC ^ AB^ 

*BC^ 

.*. DE = BC. 

BAC, DFE W 

CA=EF, AB“FD 
BC-DE ; 

>i4c^2it^tc^ I 

.*. Z BAC= /1DFE = ^^ W^t®l 1 




f^«rtc^rf?tc5Rt *p»rr® 

^<i»r *r^lwj 

c^t^ vTCS'g f^«'i, fii'S'i, ^,'35rrtt 

[ To construct a square twice, thrice, four times etc., a- 
given square. ] 

OX OY 

OA '€ OD 5^^ ; DA 

I DA^ 

OB ^rfSfi m i DB c^rf’f ^ i 

DB"^ OC ; DC I 

^tc^T, DA, DB 'Q DC^ OA?' 

^n? ?'5fc’5^C3i? ??tw, ft 53*1, ftiS'l 'Q ^k? 1 

«j5rt«l o DA'' = OD'' + OA'' = 2oa'' 

DB" = OD^-r OB^ = OD^' + DA^' 

= 0D‘^ + 20A2 = 30A“ 

DC2-0D2 + 0C2“=0D2 + DB‘‘' 
“0D®H-30A^-40A^ 

:> S 50A^ 60A^ 70A3 

^ • ?ft OA-1 'SC? DA= ^/2, DB= ^^3, DC 
= sf 4: ksTtft ^k? ; C^ ^??l C??tC^ ?fwl^ 

«fcs]?F ^ Ts-^rt? c?^l ^ '5(W ^?1 ?tks ntc? i 






i I TO ^ wz^ ^t’t OT 

vfi^fS ^‘sibsfw ^ I 

A B v£|^ft >1^51 vii^?. 

R ^“sfc^ 1 

A 45°^ 7\-s[p^ 7^f^-\ 

Z BAG ’®rf^ ^ I 

B ^§?11, R 

u^-zm Ff^ i 

ACr^ D C^ I D AB^ DE 

^ ^5#^ I A B TO E 

1 

BD C^ff ^ i 

®J^«I S ZEDA“ZEAD ((2iU^U^ 45°?f ^f^fl> 

.*. DE = AE 

R = BD® = BE2 + ED=» = BE^ + AE*. 

^ I vfi?Ff5 c^^riw ^ 

Tot ^ I 

AB R 

I A 

AC ^ AC^ R 

^‘sfc^-CU^ v£)?fft 

^ \ BC ^ I BC^ 

C ZCBA?rTOT'^%l ZBCD'^lf^^l 

W^'^ CD, BA W BA)i:^ D f^'j^ I 

^t^1 ab, d 1 










^DBC-Z.BCD, /. CD-BD; 
DB^-AD’^^CD^-AD^^AC^-R®. 


w<o^ ^’f?r ^^fc^3[?r f^Q«i ^ i 

AB w c?r^ 1 B fkw^ 

^f?r?d Z.ABC 
^1 A AC 

■BC^^ C C^ I BC 

C ZABC^ 

3T^rl^ ^fel ZBCD ^1 ^ ^ CD, ABC^D 

.R^ C^ I ^ AB D ^1 

^®1TR R'C'Q’ I 



«fsit«i s Z ADC - ZDCB+ ZDBC = 45'’ 
.*. ZACD-45° 

AD = AC 


/. DB®- DC2 = AC^ + AD2-2ad2. 

8 I ^ R, C^ 

■^‘5fc*sK3R I 

<^ I c^ (i) fkm, (i) '^Qi'f wen 

^ CW^'hQ I 

'ij I ^ (i) (^) 

I 

S 1 ABC ; BC M 

R^R, AB^“BC. BM AC*“BC. CM 1 

^fl^l C^f^'Q R TOFf% I 

1 TCRtft Rt’^’51 c^m I 







S> I ABC 1 O 

.BC, CA, AB OX, OY, OZ f^s^f5 

I (2f^^ C^ 

AZ2 + BX2 + CY2 = AY2 + CX''+BZ^ 

1 ABC 1 A BC?r^^ 

AM p m\ ’twr®! «, j, c 

pa = be. 

(SjsiT'l ^ i - i + "V [a® - 6 ’ + c‘.] 

P‘' 0'^ c^ 

I ABCD ^1^ 

1 (2f5rh c^, ab^ + cd2 = bC + cd®. 

1 ABC 1 Z A W^T®1 1 D AC^ 

C^-R 1 cq, 

BC® + AD- = BD" + AC^ 

! ABCD I c^ fk\ 

.p ^'€ I <2W^ C^, PA^ + PC^ = PB^ + PD®. 

^8 I ABC R|W 1 LC ^ C^t«l I '2W'1 

C^, AB®<AC24■BC^ 

^ d- I ABC 

AB2>AC'‘+BC'^^^C^ ZACB=l^C^«i I 
i'5» I ABC 1 ZC = Wet'll ZA“60°. 

«RT«1 C^y 

AB'=2aC. 

3AB®“4bC“ 
v£1^*n BC““=3AC\ 



^b-*t *I*^t?I ( ilS^; ) 

^pf?[C5 la^ c^*! ^a^fe ftfwl 

c^'Ri I 

[To describe a parallelogram equal to a given triangle 
and having one of its angles equal to a given angle. ] 


h 

ABC >ii^“s Z G I 

^fcs C^t'l Z G^ 3^^ 1 

^51^ I BCU^ D 7 ^ 1 D ^ G^ 

CDE CW\^ ^ I 
Afi^fWl AEF, 

C CF, DE^ ^%( ^3#® ^ 1 

^1 EDCF I 

s AD ^ I 

'S\^ AADC, AABD 'Q ^55^pf^ 

C^3I^p5T AADC = i A ABC. 

AADC 'Q EC TO ^55^1 ^ilTs 

AADC-i EC 

.*. AABC-=‘1t3rf^% EC ^Tn ZEDC- ZG. (^^5T^> 




i <) i 

5^1^ JintH c^?prt^fStl i£i^0 

[ To draw a triangle eciual in area to a given quadri- 
lateral. ] 


D 



A B C D 1 v£|^f& fs;^ 

o D B ^ I 

C r%1 DB^ C E 

AB E f^“rt^1 ! 

DE C?f^t ^ 1 

DAE I 

«f^t«l S DBE'Q DBG %fW DB'e 

C<[^ D B, CE^ I 

•i)^ 5tf^\s A D A B 

#:5I, ADAE=5^> ABCD. 



1 ^??%i 'ii^ 

^fcs I 

[ To construct a triangle equal to a given rectilineal 
figure. ] 

ABODE C^\ 

AC, AD B '6 E Va^ 

AC ^ AD^ ^fe(1 BG ^ EF 

^ I CD nfuC G Ki OF 

G 'Q F Tft'Q I AG ^ AF C^t^ ^ i 

AGF ^[%g fai^ I 
C^% AAGC-= AABC, 

^rC< AACD 

.-. AAGD-=C^'ai ABCD. 

AAFD = AADE ; 

.*. mn AAGF =>R-5! ABCDE. 




i2(C5(T^ 




<45?1& 5;^, ?rt5t<I 'il^l^ C^t^l 

[ To construct a parallelogram equal in area to a 
given rectilineal figure, and having one of its angles equal 
to a given angle. ] 



ABCD ZX v£|^fB 

X I 

DB C^rf’t ^1 C fA\ fel DB^ 
cs fet^ I ^ AB c^^n ^'1^ s f<^: 

c^ 1 

DS cm I 


DAS“^^i:^^ C^'31 ABCD (^S iS» ^l)' 
ADS APQR ^TfSTt^ft^ 

Z RAP, Z X^^ ^ I (ib-*! W!U) 

APQR ADS“^1P^ C^31. 

ABCD dial’s ^3^ Z RAP - Z X. 



ils 

jpssttwj 

C?I-C^ 

[ To bisect a quadrilateral by a straight line drawn 
through an angular point. ] 

A 



ABCD fk%A 

^trol I 

s BD AC BDC^ P 

^ 1 P AC^ PQ 

I ^ BCi:=^ Q C^W AQ C^It^ 1 

AQ, ABCD I 

«f^t«l: AP, PCC^^^^l 

AAQC-AAPC 

*'• AABC-AAQC = AABC-AAPC 
AABQ“ABCP C'si'ai I 
ABCP C^-AABP +ACBP 

= i-AABD+iACBD 
“tABCD i 

.*. A ABQ“iABCD 
AO, ABCD i 



[ f^m ] 

> I c^ c^ ^fwi 

I 

[ On a given base to construct a triangle equal to a given 
triangle. ] 

DBE ^^f^^ ^ 

FG BE 

FG<^ BC 

( ) I 

DC C^?t ^ i E %1 CD?r 

^fm EA ’’ ^ 

BD ^m\ () A ft*r(t?ri wre i 

AC 1 ABC J^^ I 

S ADEC = ADAC ( DC 'il^s 

DC 'Q AE^ TOJ ) 1 

ABDC c^’t 
ADBE“AABC. 

^ I 'i)^ Hfff^ It*^ 

fm\ ^ I 

[ To bisect a triangle by a staight line drawn through a 
given point in one side of it. ] 

ABC 1 E AB 

I 

; ABi:^ D ^- 

^ 1 

CD, CE I 








* D fel EC^ DF ^ 1 BCC^ 

F C^ 1 EF 1 

EF, AABCl^ ^m%W I 

<ifarr«ls AEDF-ADFC, DF 'S^- 

DF, EC 1 

’lt^< A D BF C^t^ •, 

/. ABEF«ABDC. 
f%^ BD = DA, 

ABDC^^AABC, 

.*, ABEF-=|AABC. 

EF, AABC^^ 1 

'® ! vii^ 

%1 w i 

[ To trisect a triangle by straight lines drawn through, 
a given point on any of its sides. ] 

ABC I P BC 

^?r I 

“ BCi:^ D ^ E fk'^\fh^ 

I 

AP l D '« E ^ AP^ mm 

DF 'Q EH ^ I 

PF 'Q PH ^ I 

(2isrt«l S AD, AE C^^t ^ I 

ADFP-AAFD, ^1 DF 

TO I 






nW ABFD I 

ABFP“AABD. 

ACHP-AAEC. 

A ABD, AAEC AABC^ 'ii'^- 

( C^l^, BD-=DE = EC ), 

•% ABFP ^6 ACHP AABC^ i 

.*. C^ PFAH = iAABC. 

FP '« PH, AABCC^ I 

8 1 '^fk^ ?f1^ vfi^ 

fsTfc^ ^1^ firTw^ c^ 

a I »ii^ ?Ff^u^ ?rt^ 

c^t^i c^tc<^ 

'5> I c^ >Rf^^ ^n?5( V 

^ I ABC BC ^ I P 

I AB 'ii^ E ^i's 

^n^ti:^ AEPD-= AABC I 

b- I ABC O I ABC^ ^rsrfsf 

^sm <5^15 '^, c^ o v£i?i*s ^3^ 

B c >r§[?f I 

S51 arrsriw^ ^ c^c| 

C^cj^ JP51^ y£\7iX ?rt^ 3^^^ ) 

i • I CWt^ 
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^ ^ I (.414 cq^t^ T4f^^ ^^C^Ct5?[ 

i C4t4 Rrf?^ tftw ^4‘f5 '^irff^c'^af 

i'© 1 C^ 'f% ^4f5 Rfwi 

^ 4^ 1 

^81 RR'I :Ff^T4 *^14 ^'^WC5 m^ 4^ I 

i <t \ C4t4 ^ ttf^1 

^4 44f4 «TC^t ^?T I 

i 'h 1 RR^ ^fm ^^^t^ ^4f5 

4^,?r2^ <il^ C4t"l ^4f5f4f?l C4tC®m ^Rt4 I 
:> ^ 1 ^4f6 Rfw^ ^4 Rfw^ 44T4 ^^14 

4?[ I 

ib- J 44T4 '4%1 I 

i & 1 C^ % f^1 3 : 4 

4f?ra1 C^f^'8 I 

^ o 1 C4t4 '8f(.<p ^2^^ (r^-C4t4 <11<^f^‘v£) ii)4 R'R^ 

^ C?f^ 4^ ! 

I (i^ 4t4T^i%4C4 C?[-(:4t4'il^ 

^Tf^ (>) ^sT, (^) 2 : 3 ^ 4^ I 

f^i 4?13lhR4 C^KIRT 44t4 

^ i 

^s® I ^spg^;pC©T^ ^44t4 '®lt^r^'^ '®fl^'^ 

^ I 







> 1 

ABCD '®rtir^^iff5c^ ab, 

AD ', 

wfw^ nfi%:^ '^isc’s^urfS 

AB. AD I CTf'T? 

^f^t'Q c^ajfi^c<p i ^i<>ii, db <7^ 

AC I 

m AB^ AB® ^RrtI C^^n ^ I 

^ AB W ^5^7 ^1 r. „ 

A _ Y P 

^fmi c Rp^ m-^ m, y^ f ^jr^-> g q 

^1 C AB rb;r-'t 

CWlte ^ <1 (Segments) AC, CBC^ ^ 

^1 ?P( I ^'S^ C^t C A B 

fkm c ^ ^Tv fe5 

•c ^ I 

AB Wf C 'mx fell (divided 

internally) t£i^^ 1K3[ (divided externally) 







(internally) ^9t 

c?r^ ^•^»f >Frf=r; ab - ac+cb: 

(externally) ^5t 7 ^^ a^TtfS- 

; AB - AC - C B. 


AB Wf 

PQ C^-^Ti^ '2it^ 

PM ^ QN 

'$1^ ^C5T M 

'« N 'ill 

( Projection ) 

^911 ^ I 

Wn ^ ^Pn fk^ 
MN, AB 

PQ ^5! I 

PQ c?i’it?r c^- 

(2tt^, *tfel ^ P, AB 

c?m ^?r 

( ^iT's ), ^11^1 P 

PM 'S' 

^ pnI ab^ 

PQ'il^ ’®fR?(.**p^ I 


Q 



( fe ) 



AM ist B; 


( fe ) 




'««*[ ^li) 

^ c?<rt? ^nisfj "si^c*! ft's®* 

5^1^, Ca^l 'srf^W C?«l') 

'6 '51'ra^l'^t'fiiif 

5rS|tl^ I 

[If there be two strai#?ht lines, one of which is divided into 
any number of parts, the rectangle contained by the tw© 
lines is equal to the sum of the rectangles contained by 
the undivided line and several parts of the divided line. ] 

"* 5 ^— ’\-b+c)=ka+kb-\-kc. 


A P Q B 


a 

b 

c 

ha 


ke 


0 M N C 


AB k f^fW^ 1 aBU^ P '6 Q 

\h\ I AP, PQ 'e 

QB C7, 'S c ; ^l^cer, AB-(a + 2»-f#) 

fW I 

fc.AB-^tH^ k.AP-h^^ k.PQ 

+^m^k.QB. 

^^^K, /t(«4-&+<j) —^a + A;&+A;c, 






ilrS 

: A m ad 51^ I 

D AB^ =TSlt^H DC ^1 P, Q, B 
AD^ 7Rt¥?r1^ W3pC?l PM, QN, BC I 

DCC^ M, N 'Q C 1 

^ AD=»PM“QN = BC-y^. 

«W«I ; AC = C^ AM + C^3I PN+C^ QC, 

c^aj AC ab.ad 

AB.^ 

= (a + & + c)A; ; 

^flTs, C^ AM^'srt^ AP.AD 

AP.k^ak ; 

c^ai p N “ p Q. p M 

= ^5rf^ PQ.k==bk • 

QC^'srlir® QB.QN 

= ^5rf^ QB.k-ck ^-jf ! 

/. ^srl^ AB.A;«=’®rt^^ AP.A: + '®ftf^ PQ.A; 

QB /c 

k{a-{-b+c)»^ka + kb + kc. 





' 08*1 ) 

^.st c^«rt<i c?»(i ^5l?i 

^fl‘5 Jtstt^ I 

[ If a straight line is divided into two parts, the square on 
the given line is equal to the sum of the rectangles con¬ 
tained by the whole line and eacli of the segments. ] 

(a + b)^ = a{a -\-b) + b{a + b)- 


A p ^ 8 



D M C 


P AB^ AP ^ BP ^ 

^ AP = a ^Tn PB = & ! 

•SW'I a 

AB““ AP.AB-hPB.AB 
{a’\"bY (^{cL~\’h)~\'h{a-\-h). 

AB^ ^’BT ABCD I 

P AD ^1 BCT PM 

^ ^ DCC^ M R^Cns I 







• CTO AC«CSp3f AM + C*^ PC. 

C^3I AC^'-'srt^ AB.AD“AB“=-(a + 6)2 

c^ns AM=^rnr® ap.ad 

AP.AB =a(a + 6) 

C^3l PC=^1^^ PB.PM 

= P B. A B “ a{a + h) 

AB^-AP.AB + PB.AB 

{a + by-‘a{a + h) + b{a-\-bl 

^1 ^ ^ i^^5\ <s\m ^ c^, 

?[<c’55r3F 7^^0 
I 



sn- 


'o^“r ^1®) 

ca«ii ^®i, ^^I'St ci«ti' 

'fl^N >i55Fl& '5t°C*t<I ^ 

[If a strai^^ht line is divided internally into two parts, the 
rectangle contained by the whole line and one ol the parts is 
equal to the sum of the square on that part and the rectangle- 
contained by the two parts. ] 

^—a[a -4- b) - a" + ab. 



P 0 B 

9 

a 

ab 


M C 


w:^ AB p 

AP =a'€ PB = 7; I 

(St^rN 

AP.AB-AP'+AP.PB 

a(a + &)“=a*+£*&. 

^54 I AB^ ABCD 
AD — BC — « fl^ ^ t 

p AD ^1 BC^ mm ^1 PM 

oev^ M wte 1 








^ AP.AB“AD.AB 

“AM C^di' + PC 

AM C’l^^AP.AD^ AP^^aM-jf 
PC C^=BC.BP“AP.PB“a&^^^<r<? 
AP.AB“AP® + AP.PB 

a{a + h)-a^+ab. 





'SM ( '^fws^ ^18) 

J)? 5 T C?prl ^ 5 :tWr 

c<i«tta ^■^<1 "511%^ "STs*! ^(&? ^<1? '5rf%^ 

JRt^ I 

[ If a straight line is divided internally into two segments, 
the square on the whole line is equal to the sum of the- 
squares on the two segments together with twice the rect¬ 
angle contained by those two segments. J 

’^(5—(a4- -02 4-69+ 2ab, 

A g P 6 B 


D a M C 

AB P R=5U^ ^?rt I- 

TO ^ AP, PB a'Qb y£\^ • 

AB“»a + ft fH 1 

'5W«1 cm 

AB^"AP2 -1-PB*+2aP.PB 

(a + - a®++ 2a&. 

AB?r ABCD ^1 AD 

AP^ ^ ^?rl AE ^tfert ^re I p 'g e f^ftd' 



(ab) 

(ab) ^ 

C 6 ") 






AD '8 A Bit ^m\ PM 8 EF 

DC 8 BCC^ M 8 F Wt8 I 

“*1?r^ G c^tf I ED = PB -^>. 

(2f5rl'«l ; C^ AC^C’m AG + C^^ GC+c^3i pf 

+ C^'1\ EM i 

c^3i AC «= AB = AB^ «(a + ?>)M‘5T 
AG = ^'5t AP = AP^ = rt® 

C^3i GC = P B = P B“ = 

C^;i[ PF=^Br® PB.BF 

= ^5mr^ AP.PB =aZ^ 

C^3i EM-^^rfij;® EG.ED 

AP.PB=a& 

AB'-“ AP^ + PB”+2aP.PB 



JRsT C?«ltC^ ^ ^C®T 

c?«rt?i ^a?i '5rf%« 

cjrPwa acw '5F?»t^c?ra ^srt^- 

(TKUit ^ ^ ’ff^srW ^ I 

[ If a straight line is divided externally into two segments, 
'the square on the given line is equal to the sum of the 
squares on the two segments diminished by twice the rect¬ 
angle contained by the segments. ] 

(fl - = a® ^- 2ab, 


4 

__ 

8 P 


a-k 

b 

s D 

■ (^-bf 


-,. . 


Lf 


^ Q N M 


AB P f<^ ^?rl 1 

AP « PB ^^3FC?[ a ^ b ^ 

AB“=a-i> 1 

AB* = AP* + PB"-2AP.PB 
{a-bf ^a^+b^-%ih. 

; AP^ APMQ ^l AQ 

AB^^^fel AD B ^ D fH 






^ fwi AQ 'Q AP^ BC, DC 

^ 1 ^^t?rl c I CD 'Q MQC^ s 'e r 




DS“ 

QR“PB-&?^I SRC^’f^l 

Bcc^ 

QM^ 

N^ %it^i m^Q 1 

«f*rr*i: 



^ SR 

= DQ“=CN“PB“&, 




QN 

“DC“ AB=(a-&) 




CS 

^CD + DS^a. 


NR 

— a. 



vi)^, 

AC 

=o 

AM 

+ C^ SO-C^ BM 





— (75^ SN. 


AC 


AB 

“AB' = (a-t)® 


AM 

= ^‘5f 

AP 

«AP"-a* 


SQ 


SD 

«^*5f pB = PB®“5* 


BM 


i PB 

NM-PM. PB 


1 

-AP. 

PB==fl2^ 

C^3| 

SN 

SCNR-SC. SR 



= AP. 

PB 

- aJj ; 


.*. AB**^ AP^ + PB^ ~2AP. PB 

ia-hy-^a^-hb^-2ab. 







7m '5rf%^ 

[ The difference of the squares on two straight lines 
is equal to the rectangle contained by their sum and 
difference. ] 

^—a~ - «{a + b)ia - b). 



^ ^5^ f^ (2f9R fifj^ 

’W 1 ^ a b fH I 

(R, 

AB2~AP=«(AB+APXAB-AP) 

a^ -&=*=* (a + /^)(a ~ ^). 

AB ^ AP^ ABCD'6 APFE: 

pFiBF ?[R^ Dcc^ G ?^Q 1 

ED^PB^ct — ^j uq<F^ I 
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S AB^ - AP2 « AC AF 

= PC ^smi^^+EG 
-BC. PB + EF. ED 
-= AB. PB+AP. PB. 
“PB(AB + AP) 

“ (AB + AP)(A B “ AP) 

- b-^ {a + b){a - h). 

atf?r Wi^ 


( m) ^ --—--B 

{^^^^m) A-^- B -^ 

AB wi c^r^ri c ^ D f¥^ 

I ffeci^ D ABI W W fej AB^ 

I 

ad.db-(ac + cd)(cb-cd) 

“(AC + CDXaC-CD) 

(C^IC^, AD-CB) 
-AC*-CD* 

^Vs AD.DB = (CD + AC)(CD-CB) 

•=(CD + ACXCD-AC) 
AC-CB) 
-CD*-AC^ 




(K'^) 

> I WTfRj%^ 

^ ftf® ^ S— 

(b) (2a)‘'*“4a* ; 

(^) (3»)=' » 9a“ -, 

W (■^«)’* = i»^ 

A I ?t'Q s— 

(^) (a-~h)x = az^bv ; 

(^) (37+rt)(iP+&)==ic*-f(a + &)jcH“a/^ ; 

■(^) {x “ a)(ic “ 6) “ ;c* - (a + b)x + ah ; 

(s) {fi~\’b){c-\-d) = ac-\‘ad-\-hc-\-hd\ 

(<i) (a “ &)(a-c) = a* —ac + ftc —aZ» ; 

W ( a + 5 + c )2-a* + 6=*+c'' + 2afc+2«^c+2ca. 

^ I 'e <21^^ ^ s— 

(i) (a + 8)(a + 4) = a=* + 7a + l2 ^ 

(^) U + 7)* - a:® + 14a; + 49. 

8 I fcii ^i%I1 

^ CJf^'Q 

{a + hY + (a ■“ by 

-2a"^-25^ 








(t I fei ^1%i 

W<[1 ^ i ^fwi 

CTf^'Q C^, 

(a + 6)^ — (a — 6)^ = 4a&. 


I (2{^rf"i ^ ^ «^tt^, 

yRtl-^ 

*\ I ABC fe^Sf i AY Wr 

(i) ^ ^1 (^) ^1 i <2l^cl ^1%| 

CWW C^, 

AY2-AC*--BY.YC. 

^T?r ^ 

AY® -= AC* + BY.YC. ( Pappusci)^ (2tf%^1 ) 

ABC '^'^f5 
AB = AC. 

A BC^ AX ^ ^ ; 

-il^AB®'-AX* + BX®, 

AY* = AX® + YX *, ^'Q |- 


A 



c6 

ab 

] 

c* 

0“ 

, 

(a-bf 

ab 






H AB A, B, C, D 

T'=^^'6?rl (Sfsrt'i 

(i) ^srt-m^^ AC.BD==^T^i:^3i AB.CD+'®rr^c’®f3r 

AD.BC 'y 

(^) AD^ + BC^-AC^ + BD“ + 2AB.CD ; 

(^) AC^ + BD® = AB" + CD2 + 2AD.BC. 

& 1 m AB, X 

^ CJf^ C^, AB2 = AX^-f XB2 + 2AX.XB. 

i® I AB X I 

(RT^(f^YT% ^-<,1;? AY.YB“8AX* 

TO ’Sim ^ R, AY = 2aB. 

fk'm I 

U - - 2(ih ^ 'ilt ^ I 

I ^fw C^t=T Wl R’H AB, (Rt^ Y ^ 

m^y X ^ R’H AB^ WR=^ TO 

CrsTS R, AY.YB^ nf^^, Y 

X fR ’TflRR I 

i'© 1 ^ R’lt6 R, AB Q 

^1 RtC^, TO AQ® + QB2^^ Q W 

A B R% Rfe^ l%^C^ Rt%^ 

I 







-os^r ^’T’Tt'ifJ (^'5. ^li^) 

f3i'fCW?( C^Ta ^11? 

^<1? ^5ti» 'St^ Ifl?? iS^ 

^'s ^griN 

^ ISTO >I^tt^ I 

[In an obtuse-anijlcd trianiQ:lc, the square on the side 
opposite the obtuse auft'lc is equal to the sum of the squares- 
on the sides containiri^r the obtuse angle together with twice 
the rectangle contained by one of those sides and the projec- 
ton of the other side upon it. ] 



ABC Z. C C^t*l I 

A BC AD ^ BC^ 

1 CD, BC^ CA^ I 

C^, AB^-BC'^ + CA^ + L^BC.CD. 


('SM ^S) 


«W«I o BD, BC '6 CD^ CtrfW^ 

.*. BD®‘-BC* + CD’^ + 2bC.CD. 

^ ^tcf DA® I 

BD* + DA®“BC® + CD® + DA’*+2bC.CD. 
1%^, BD^ + DA^-AB® 1 

, . ^ A . ^ 2 } ^ 

CD* + DA*-CA® I 

.•. ab®-bc''h-ca*+2bc.cd. 





[Ill any triangle the square on the side opposite the acute 
angle is equal to the sum of the squares on the other twe 
sides diminished by twice the rectangle contained by one of 
those two sides and the projection of the other upon it. ] 


A A 



ABC /- C I 

A BC^ ^ BC ) AD vfl^ 

^ ^5#® Wl BC^ CA^ 

#T CD. 

c^, 

AB^ = BC^ + CA’*-2BC.CD. 

af«rt«l; ^fcsi^ bd, bc '« co^fet^t^; 

/. BD®-BC* + CD®-2BC.CD. 

^ DA® C?r^ ^ 1 

.*. bd*+da®-bc®+cd®+da®-2bc.cd. 



^•o 




1%^, BD® + DA2 = AB^ 

CD* + DA" = CA^ ^^<=1, £ Di 
•*. AB"“BC2 + CA*-2BC.CD. 


^^*f, ^Sk»f, 8«»f ^^1 



(i) Z BCA CW\^ 

AB'^^BC' + CA^ + SBC.CD. 

(^) Z BCA 

AB--= BC'H-CA''. {^^*\ 

(^) Z BCA ^ C^<=t 

AB^ = BC'' + CA*-2bC.CD. (So-f 

C^ Z BCA AD, AC^ 3=^f|:;5 

CD =0 2BC.CD =0. 

^ m ■— 

c^ ^ ^-sf 

^st^nw ^fsrt^ ^ ^ 

^ CW\^ ^ C^«1, Tl ^ 

•c^«i ^^ ’f;w?t^ (p*fc?r^ ^ c?i 

^ ^ Wf I 









CT-c^ 'sif^® 

31?J^, 55t^ '5#5( 


'ii^\ f%«r'8¥ srwt? 

31?lllt ^ 'SC'ra I 



[ The sum of tlie squares on any two sides of a triangle 
is equal to twice the S(iuare on half the third side together 
with twice the square on the median which bisects the third 
side. J 



ABC RfOT Bc AD i 

AB^d-AC’^‘=2(BD^ + DA®). 

BC AE 

1 

^ftf Z. ADB ZADC 

ABD AB®“=BD*4-DA“+2bd.DE 

(Ob*! ^;) 

ADC AC^ = CD® + DA2-2CD.de 

“BD® + DA®-2BD.DE • 

(CD-^BD ) 





AB*'+AC^“=2(bD* + DA'^). 

I 

^cnfi:^rf%rc>l^ sn^t^ti::^ (Apollo¬ 
nius* Theorem) I 

(^ 8 ) 

)%^ei I 

^<w?rw- 

8 I Mfc^ '^«i 

5tf5 '«5c«m wr I 

a 1 ABCD j O ^ c^-c^ 

OA^+OC® = OB^ + OD^ 

'5? I ABC 'il^ i Z B 'Q Z C C^'=1 ; ^f? BE, 
CF, ^^T:s[ AC, AB^ ^ eRt^i 

BC*“AB.BF+AC.CE. 

*1 I ABC G ^®t^ ^?rc^ i (SrsTT"! 

GA2 + GB* + GC®“KAB^ + BC* + CA^).. 





^o\S- 


[ s fe# G C^ff } A 

c^ ^*1KI c^’t -J 'sjv-t-GA. v£i^?fii:’t 

»Rt*ff5T fit^rtf^^ 1 ] 

h' I ABC i BC ^ # P 

^ C^ mBP =?2CP 'irsrf^l 

m A B ^ + n AC ^ *• mB P ^ + wC P ^ + ('/« + w) A P ^. 



A AD, BC^ 

I 

c^-lT:«f^ 'ij^fS c^«i, ^ 

C^®1 I C^ ZAPB 

^ I 


APB WR:^, Z APB c^r^, 

AB^“ BP® + AP=*-2BP.PD 


mAB^ = mBP^+mAP''-2mBP.PD ; 
APC fsf^ 1%^ Z APC (M% 

AC''-CP® + AP''+2CP.PD 


w?AC''=wCP2 + nAP^+2wCP.PD 

“nCP'' + /?AP2 +2mBP. PD 

(v nCP^wBP) 

mAB^+nAG^ 

“nBP‘‘'+nCP^ + (m + n)AP“ I 

(Apollonius) t 2 ff %®1 \ 

c^fRcss <2rf%®tf^ 8 i»r igjf^sst^ 

^rf3i I ( m^n^i ). 



[ To construct a square equal in area to a given 
rectangle. ] 


X 

A BCD i 

E mii ^ BE = BC ^ I 

AE^ ^<r-f5 ^ I 

^%l F f<^ 

BF'Xl^ ABCD^ >Rl^ 

! 

«W*1 S FO C^9t ^ I 

AC = AB.BC 
= AB BE 






^o(jr 

-= (AO + O B)(0£ - O B) 

= (0F + 0BX0F“0B) 

( *.• AO-=OE = OF=^>jt<") 
“OF^-OB" 

= fbM’-’ Z FBO ) 

I 

1 

c^iif^ '^1%^ w I 

^£1^ 'si't^n^-^ii ^ 1 ^sjfsprfci 

’srfT^T^OT >R1^ '^fen I 


^’fC^ 75»pt1ri5j^ c^-c^ 

I 

^ '^1'WOT n/ 8 i 

^ *^1^ ftuK AB “ 8 di^ B E^ 1 ^Tf^, 

#:^n/ 8 = N/" 8 .r 
V^1T^ AE “ 9 ^5^» 

^^<5.AFE 'i}^ BF^? 

V8 ^?r^rfin 



^0.5, 

'ot’f C*t ^ '®!”??t?[ 'SJ^^ 'STfit^trora 

Ci^s^i^pST I 

[ To divide a #?iven straight line internally so that the 
rectangle contained by the segments may be equal to a 
,given square ]. 


F G 

AB ™ C^tl ‘il^N FGHK I 

^•1 : B N=^ ^ BC 

vsff^ ^1 aB^ fe’H W I C 

BA^ CDE ^ c^’rrfs ^ i 

^ D 'Q E I D '« E 

^1 

^3^ AB<1 M « N I 

^1 AB, M ^1 N ^ 

-#rfC5 1 

<2f^t«|S AM.MB-=DM^ 

“BC® 

-FG® 

AN.NB“FG®. 





(71 ^ ^\T?^ ^5rf?r®I7¥M^ 

[ To divide a given straight line externally so that the 
rectangle contained by the segments may be equal to a* 
given square. ] 



AB FGHK 

I 

: B ^■5fc^3rf&^ ^l%l BC 

i£l^ ^1 AB^ OV^ ^%| OC 

abc^ ^itcf ^fw 

M 'e N ?f'8 I 

AB, M ^1 N 

«f3rr«i S AM.MB-NB.BM ( /. AM-NB) 


«BC2 






^ Ob' 


im c?«rt?:^ 'sr^s^'otc^ lii^R ^pfwi ^ 
«(?c»t’«t^t >i5t5f c?«ti -a 

'5f^^ ^t?r®r¥^ 'srar 
*WR5^ I 

[ To divide a given straight line internally into two parts 
so that the rectangle contained by the whole and one 
part may be equal to the square on the other part. ] 



AC Wf mi I P 

CA. AP = CP^ 

AB-^AC AC^ ^ 

BC C^T’f ^ I 

BC BA^ >Frf=l BD ^ifeU ; 

GDI ^F%1 CA CP ^Flfed m y 

^^1 AC P I 

(SW®! « AC^-BC''-AB^ 

( V ^ BAC ) 

-=(BC + AB)(BC“ ab) 

“(BD + DC+AB)(BC-AB) 
*(DC + 2ab)CD 



“(CP + AC)CP 
(V CD-CP, 2aB=AC) 

“CP'^ + AC.CP. 

CA.CP TTO 

CA'*-CA.CP = CP2, 

CA(CA-CP) = CP'* ; 

CA.AP-=CP2. 

7[^^'\ 1 oq^fg 7m ^ 

^^c*m >Rt^{ N»t2^ art^uf^ 

(medial section) \ 

{^(t) 

[ ] 

^ I ^fm ^ ^’sc^r 

2^^ c^, ^tsr c^^i '6 

[ To divide a given straight line externally into two parts 
such that the rectangle contained by the given line and on© 
of the parts may be equal to the square described on th© 
other part. ] 



BC“iAB I D 

^ CD= BC ^ I 
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BA^ B AQ“AD 

^ I 

Q, ABC^ "^feltC^, fit^'N ^ I 

^ 1 ABC a 

AB 'Q AC, F ^9 E R^ps 1 BE '9 CF 

^f? G C^W <5W«j (R, 

(i) AAEF-3AEFG, 

(0 AABC = 12AEFG. 

v© t oq^fS ^ ^1%R R 

8 i ABC 1%^-, ZlB^r 

E A D f^TS§ Cfif 

1 <R, ADE (Rt«l ACE C^«m ^=T I 

C 1 ABCD AB 9 DC 

E ^<iTn ad 9 bc F 

ftpR ‘ 'StTqt'l R, BCD C^'t A, E 9 F C^t®l f%5Tf5?f 

1 «i|^ 5^1:^iT %i ^pfwl 

c<r^n ^ 

I <2W®I ^ (R, C^Ri¥^- 

wi ^ I 

b^i (R w mmt^ ^ 

^ I 







5Ri^ ^1%1 v£i^f^ c^tri wl i 

’■^ ^ ^fei <£rsft'i c\ c?^rff5 

-^’|R5^ I 

nrcf -si^f^ «itc^, ^1 

> i 1 (TTOf^RRi 

I ABC ^c^^J o R^ 

AAOB = ABOC“ ACOA 

ABCD AABC = 

^AADC i AC ^ BD O R^ Cfff -Sf^rf'l 

CT, DO“|. BD. 


i8 1 ABC 31^^ 1%?^, BCC^ D R=<i^ ^W 

^1 BD. DC = BC". ^ C^, 

AD“=2AC^ 

1 ABC A, B, C R^^R 

R’lf)^ AD, BE, CF 1 

C^, 

BC' + CA^ + A 3-2(ABAF + BC.BD + CA.CE). 





! ABCD P, RT 

C^-CTl^ T^ ; (ffsrf^ ^ C^, 

AR'* + BR2 + CR^ + DR'"-=4(PA“ + PR®). 

I ABC T^^?r M l OTt'l 

AB^ + BC® + CA= = 3(AM2 + BM'' + CM2). 

^v- I vil^ ^ (Prr’t- 

Ftft 'sc«f?r m\^ I 

I ^^5^C^^AB, BC, CA, DA ^^1^% E,- 
F, G, H 'SW'I 

EG^“FH2 = KaD® + BC^-AB2-CD^). 

I ABC M ;. 

P C^-C^F[ 5T'8^1 I 

AP^+BP" + CP® = AM^ + BM" + CM" + 3MP2: 






(Circle) 

^ <±f^ r 

>^^€hl '®rt^'Q 5fs^ >rf^^ '*j=T?Tff% 

^1 ^^{.\s(.^ I 'ii'^ >I4®1 t2fW^ 

(i) ^^1 c^ =fNt^ 

c^, cw\^ m Rf^r^ R^ c^-c^ 

R=^^ ’IW <£1OT^ 

(Circle) Wf I 

(^) ^f%ft I C^ C^ ^t?1 ^lf?f^ 

(Circumference) i 

('S) c^® 1 "5^ ’s[^n RRs ^Mk^ <s.m^ 

R=^?r (Centre) ^c^i 1 

(8) ♦iRR 

C?^t^ «;? (Eadiue). 

^ ?t^ a TO I 







((^) 1 C?pn fU5?r c^35 C^ ^ffel ^ 


^ ’rf^R 

(diameter) l 

^rf>i 

Ri3«1 I 

nfc<^ fcf 3|»®1 

(\b) l 

jQ WT 

^ 1 '2i(.N5j<p ^**n^ 

( Semi-circle ] 

^ I ’TfC^ fc? ^ 




(^) 1 

C^ 

1Rf%^ 

f^ ( Concentric 
circles ) | 

cwinfc^fei— 

’tc^ ^ ^ jR^st 

<iRRc^ '0RI '^«f ^ 

^ 1 






(h^) f3f^firf5te 

^ “o— 

(^) ^ 

(closed) 1 ^ CWt^ 

^'?i®i c^'^n ^t?f 
f^u« c^W 

cwt^ C^ I ( nf^ CW^ I ) 

^>f) ^nif=T WT ^rf>it^“f^ftl I ^’ift^'f^ 

•(Superposition) (2f®l1^ ^1 TO 1 ^^tOT 

c^-c^ ii]^0 ^ c^i cto 

ni%^ ^5!, ^ t^pH 

(^) ?if^ c^ 

^C^’Sfl ’fTOT, 

f%^, ^f^fe ^ ’irrf^i:^ i 

is) ^1 

C^ ’ItCsl ^\ I >il wf5 

’itf^c^ i 

(^) ^ W^ CTO # 'il^t ^sf^ "lf%% ^ 

^ ^n f^f%i 

1 

(5) CTO '« cw'Qirl ^ ’r^'fen fe^iPr® 

-^c?r I 







(&) 1 c^-cwt^ 

(Arc) ^ 1 

(io) ®PJ11 c^-c^ ^ >f?r5T 

C?r^rti:^ WJ1 (Chord) I ^ ^ I 

^ ^ ^J1 1^1 

(Major Arc) C^# Ff^fec^ 

(Minor Arc) ^ 2^?l I ntC^ 

Sot BC BAG 

'6 BKC I R’l- 

(Conjugate) i 

Ci >) ^ ^ y 

«rf^ (Segment of a circle) 1 

^ '« bt’t ^ I fra ABC, 

BKC ^ ^V-f 1 

(^O c^t«i 1 

5tc^ c^ 

(Sft^ f^ ^ ^ fetfef 

C^ C^t«l 'vSRtC^ 

- c^«l (Angle in a 

segment) ^ 3^ 1 ( f^C3i^ 

(Tft'rfi C!R l) 










(i'®) I CH Jj^sj 'S(^'$ C^'I^f®!' 

Jjsrt^, 5$?^ 5!^ (Similar segments) ^5^ ^ i 

(^8) fm ^ ^ 

'®^C?RT 5t^ C^j^ (,^^*i(.?F 

( Sector) i 

nir^ fei mw I 

(i<^) T^=w m) ^ 

^ ^?n >1'^ ^ ft=^ t£i^ 

^1 (Concyclic) I 

^1 ‘%v^ 

(Cyclic) ^ ' 






( Symmetry) 

-i ^Itcf <2ff%>[3l ( Symmetrical ) 

^1 ^ '■^ ®jf^'*T'f^ ( Axis of symmetry ) 

^^1 ^ I 

^ ntcf^ C^ 3^51 T^ 

( Corresponding ) fH 1 

vfi^^ ks[^ 9^^ 

( Image or Reflection ) ^ | 

^ L C^fi( AB LM 

^ ^*11 1 vfi'^s LM^ LM = MN Wl I 

AB L 


cwrfe^ ^%5T L N 

1 

1 


LM-MN ^Tn Z.LMB= ^ 

ZINMB. 

IVt 

B 


CWT^ C^, AB N 

'2!mj^ ft=l ^ c^r-^rt?! ^n?r nrc*^ 


^ I 

AB ^ c?[^1 ^ fBw <2ff%^rt^ i 

Lft^N f^«rt%f^l 





(b) c^-c^ ^ 

(^) c^n ^st^ ft’rftss ^■m ^i^gf^-TvC^itw 
c^’Tt? ntrC I 

('s) c^ ^1 >rsn%^'Qi:^. 


i I ^ "Tfcf I 

^ ACD O C^ 

AB I 

AB^ fe^ OC, OD 

^ C^^T, /COB = 

ZDOB ^l AB 

OC, OD^ ZCOB 

= z. BOD. OC = OD, ^?rr“ c d 

f^i I cw^ ^ c^, ACB 

ft=5 ADB Ftc’m >rf|^ firfiiiri I 

^ AB<i nrcf <2rf^ i 

i s CTf^ ^ C f^\ %l lilt's AB v£i^^ 

AB C^ ^ ^Sfwt 

D 1 




i2(f^?liC’f 1 Fm fklf AB, A'b' ^ I 



'S[m ^RC5i ^ 


3^'W ^-<t^ ^1 ^1K 1 

CTO, C^-CTO ^^-^Jl, ^Tt^ ^ 3T5lf^^Rs^ I 


’ft<^ fB^ c#fc^ Rf%t^ 

.1^ ’tt^i ^ I 



o 



8!!.“t «i®) 

"fcsa 'srf%® cal:^! ca«tl ?tR\ajtJf 

■srar c^ sfjtc^ Jisi1%ffQ'® ^a, ^raat c?ai if 


aosa if ’ra^f caai af? ®fjta «w 

5a, ^ca ^51 '-^ ^itc^ ^ca i 

[ A straight line drawn from the centre of a circle to bisect 
a chord, which is not a diameter, is at right angles to the 
chord. 

Conversely, the perpendicular to a chord from the centre 
'bisects the chord. ] 



^ ABC O C^, AB 

(i) OP, ABC^ I 

'2}^«1 C?J, OP, AB^ ^ I 

OA, OB C^?t ^ I 





^^8 

S AAOP 'Q ABOPir 

OA- OB ( ). 

AP-BP (^^1) 

, v£l?[’s OP 'm y 

/. Iwf^ I 

/. ZOPA=ZOPB 

c^t«l I 

.*. OP, AB?r^^^l 

OP, AB^ ^ I 

ismn OP, ABz^ i 

OA, OB C^N I 

(SsrsTt*! s AAOP ^ ABOP ^ i, 

(> 

I /_ APO- ZBPO, 

^sr|%fW OA-^'Sff^^ OB, 

OP ; 

.-. ^ I 

.-. AP“BP 

OP, ABC^ ^ 1 

^ I -c^ (TFt^ ^Tt w ^ I 

I c^Pt^T ^riw 

srt I 







^ O AB ^ ^ 

A 'Q B ^ C^ <pfi«l I 

O 


p B D 

O #r® OP, AB? ^’I? ^ ^ 1 

.*. AP-=BP. 

AB 5T?5I C?[^ C^ DC^ c^ff 

AP-DP ; BP“=DP ; 

« I c^u c??1 c?l^ 

^ ^ I 

?R m O, ABC C^ i 

AB m\ v£l?■^ CP,ABC?’ 

^«TC? ?f??fC^ I <2f^^ 

?fe® ^?c?, PC, o f¥5.??im 
fvf^ri ?c?i I 

«ti|t®l ; CP, ABC? ?fil?tc^, 

CP? ^C*0 C?-C?1^’^ f?^ A '€ B y 

'SIT^T?, ?^f6? C?® O, A 'G B I 

/. O, C P? ^*1? C?H f?=5.1 

CP, ABC ?C^ C?® O? ■5I«(J ft?t ^ ?C? I 
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8'8»t 

?(f^ ^ ^<5 c^ ^?t, 

c^rt^ c?«fl t^toni 5^’(t!i'i ^raPFtoi 

^ I 

[ If two circles intersect, the line joinine: their centres 
bisects the line joining their points of intersection at right 
angles. ] 



^ O, ACD O', ECD \ 

C ^ D I CD 

^ I 

TO ^ N, CD? ON, O'N ^ I 

<2W«| ; CTO^, ACD O N, CD 

/. ON, CD^fe'l? 51^ I 
<£[fw:^ O'N, CD? fe?? ^ I 

.*. Z:CNO+ZCNO'-^?TOt^ I 
.*. ON, O'N Wf C?^ I 
OO' ^ c??1 CD^ I 



88“(^n*Tr?r 

jRisr sra, f%5rt& 1^ 

iwi 'ii^\ ^?n 

■■^tra I 

[ There is one circle, and only one, which passes through 
three given points not in a straight line. ] 



^ my A, B, c c^'<rr^ w:^ i 

C^, A, B 'Q C f^%1 'Q CWI^ 
m\ ^ I 

AB, BC m I 

^ PQ, ABu^ RS, BCV^ I 

AB, BC i ^Wf* PQ, RS 

y c^ ^1#:^ I ^ miy 

■^5t^ O I 

csfart«l s PQ, abt:^ m^sm 

.-. PQ^^ f^, A 'Q B i 

RS'^i^f (2ic\b/^ b *6 c 

1 







PQ f^'. 

A, B, C I O cm OA 

C^ ^ ^?r 1 ^1 A, B 'Q C ?f^ 1 

C^IC^, PQ, RS ^ ^SI ^ C^ 

c^, o ^rtl^ ^ c^ a, b 'e c 

/. A, B, c c^m ^ ’ttc^ m \ 

i I ^ C^?! ^fk^ TO 1' 

[One circle can cut another at two points only. Eug. 3 . 10 .]? 
TO^l, ^ 5(1 

fs I 

I TO®!, ^ *« ^ffli 

TO i 

i I CTO cw^l ^ c^? 

^ "=(**! W( i 

^ I c^ 5 ( ^ ^ c^^' 

I c^1 i 

8 I ^ ^f^Rs^TO, 

^TOl '2i(r®jc^ ^rf^ I 

(t I ^ f ® TOTO c^ ^pfer, ^TOl 

l<“Hjtss'« C^ 'll^’ ^C?(^ 

^TO®1 ^ ! (<2ifeTOTO TO! «rsrf®i ^)* 





\5j 1 vxi^ fwl ’W TC^ 

■'^^'f?r c4i5 *t^si c?j^rt^ 

^ I 

[ ^ ^ >1^ c^^rt? ^ %nq?p ] 

V-1 f5 ^TR ^ ^ fi=l%i ?i^^ 

-c^ wi ci[^ 1 ? 

5» 1 vij^fg ^TT ?it?rl ^ 

Wi% ^ I ^ ? 

^ o 1 C^ C^p{ 

^%i ^'ii^ 'lir^ w ^ w 

v^ R^fD^ cm I 

[ If more than two equal straight Hues can be drawn from 
-a point within a circle to the circumference, that point is the 
•centre. Euc. 3.9.] 

[ ^ O 'i ^#5 R=f A, B '« C 
’iRR’? OA-OB-OC. 

oc^ cf3f ^f|[?ii OA 

A, B 'Q c I ^t* ^ <sm ^ff^ ftfed 

:?lt^( O C^ ^ I ] 

i ^ 1 c^f^'Q (Tq cTr=T ^ nt^ ^n i 

I ^ '®rfc^ 5 f%?5cn cm ? 

1 f%fc^ vfi^ m 1 

i 8 I c^ arr^qt^lw c^ ^ m\ 

c’^wR^ ^rsf5?r i 



8<?*t ®li8 ) 

Jisjtn c^ I' 

C^ 5^ ^Jl »t^5T *1511^ I 

[ Equal chords of a circle are equidistant from the centre. 

Conversely, chords which are equidistant from the centre- 
are equal. ] 



^ ^ AB '6 CD i O 

c^at I 

O AB '<3 CD^ OF 'Q OE 

I 

^ OF 'Q OE AB '« CD OtT^ 

^ I. 

AB-CD 

OF-OE. 

OB, OD C^l^f ^ I 







S OF, AB^ my 

AF-FB 
FB = iAB. 

(71^^, ED“iCD, 

AB = CD ) ; 

/. FB“=ED ( W ^#^511 ) 

OFB, OED ^ m^-\^ W 

OB-=^f%^ OD ( ^]t^')> 

FB-ED ( ^2lT#f® ) 

'^lT^ ZOFB- ZOED i 

/. OF-OE. 

^ OF-OE 

<2l^«l C^ AB “ CD. 

OB, OD W 1 

«f9|t«l I OF B 'Q OED 

OB— OD, 

OF-OE 

^il^N ZOFB- zlOED i 

/. 'y 

/. FB-ED. 

<S|vr«l^?1^FB--iAB ED-iCD 

7 ^ 7 ^ 7 ^^ f^cj 5Rf;T ; 


• • 


AB-CD. 



c^t^r ^it5 w c¥C5a f^^^'®5i 

^■s^tf^ SfJI I 

ft*ttt«apc*i 

C^^t stc^l CJti^ 15^3 

C^C^ I 

[ Of any two chords of a circle, that which is nearer to the 
centre is greater than one more remote. 

Conversely, the greater of the two chords is nearer to 
the centre than the less. ] 



^ AB ^ CD ^Jl ; 'iiTv o ^p::^ 

C^Sf I 

AB '6 CD^ ^^iSFC^l OF 'Q OE 
I 

(2W«1 C^, 

OF<OE ^^C9T, AB>CD. 

OB, OD ^ I 







s OF, ABIT ^ -, 

.*. AF ■= F B ; 

FB- |AB. 

(TfesC’t ED = ;CD. 

OB-^OD, 

/. OB'^-OD''; 

O F B v£|^f& 

OB® = OF^ + FB^ 

OD^ “OE» + ED“ i 
.*. 0F’4-FB“=0E^ + ED'' ; 

1%^ OF <OE, 

/. OF’'<OE^ 

.*. FB^ >ED^ 

/. 'fB>ED ; 

/. AB > C D. 

C^ 

AB>CD 

OF<OE. 

OB, OD ^ I 

rfifSTf*! S 5m( <sim ^ 

FB = |AB ED“=fCD 

f%^AB>CD; /. FB>ED 
OF’ + FB® = OE* + ED» 

f¥^ FB*>ED* ( FB>ED ^¥1 ) 

/. of"<oe’ 

.*. OF < OE. 

I ^ » 





^^9 

^ I ^ Mi ^ I' 

[ ^ ^ f 5 ] 

^ I ^ ^ n?i’'''i?i<::^ c^ "Q ■ 

c=^-5I•^c?l^ ym c^*! ^ferfc^ i 

< 2 t^^ ^ ^ * 1 ^^ i 

'® I cwt^ ’i^?! ^fsrf^ ^1 c^ c^ 

'®lN»t 5l<?(t3FC5I ^nC*!^ ^Rf=T I 

8 I AB 4Ts AC v£|^ f:m m\ ; 'Sm^ ^ c^, 

z BAC^ ’fsif^^'Q^ ym csi^ ^ i 

c I ^ 1 

^\ cTf5{ '^rl- 

^ I c^ ^ ^ ^ 

?it^ <i?TO- (0 ^rsit^r 'Q (^) 51^ I 

V-1 fs c^ 

’if^ 1^^ c^-c^ ’r^?rM TO c^’rt 
TOT ^i 

5> I ^^f5 c^-cTO c^=^ fed ^w ’iftPf 

*1^ C^ Cl^lt'Qfe ^ ^5WOT ^«U C^ C^^-7fsC?fr^ 
am TOTOi, (Titf^ I 

^ o 1 ^ ^ TOTOF c^ ^rl ' TO, ^ ■ 

(i) TO^ W TO’i^l’3^, ^^=T ^ TO c^ M ^,. 

^1OT <sm^ e?nrT I 







^ i I ^j\ cwm >1^ cTf®! ^ I 

I c^Rg ^1 c^-c^PH 

> 1^51 fet^l ^91 j ^ C^ 

(i) c# c^^ttft ( 7 rf 5 
(^) C^ CTO^tttt CT# 

v£i^;(' 3 ) ^«(] c^jf& c^ (?Pt^ 

^C’l'spl I 




(fell) 


^ ACDB P C^U ^y 

P C^ ^5(“ feli) \ "S^^, O 

cm I PA, PB, PC, PD, ^R n% &H w PA, o 
PB^ ^ C5R,. 

ZPOOZPOD. 

^ t2l^c| c\ ‘ 


(i) PA IW, 
W PB 

^^•k(«) PC>PD. 







<2r3rf«l; (i) poc 

po+oopc 

OC “ OA ( ) 

/. PO + OA>PC 
PA>PC. 

(TfefC’t PA> c^-c^ c?r^ ^1 p fet^n 

m I 

PA I 

(^) OPD fei ) OP + PD>OD ; 

/. OPH-PD>OB, PD>PB. 

(Tfesc’t P PB I 

( ) PD + OD>OP ; 

.*. PD + OB>OP ^^^>OB + PB i 
PD>PB 

/. fkii^ P B I 

<'») POC, POD 

{ OC*OD, 

OP ^ 

Z POO Z POD 
.*. PC>PD. 







Sli (^^fas\s^®i5t-) 

C^ti? 5U*RI ^<1? W'StSPIt:! C^*!' 

C^'I? f^'®'=l I 

[ The angle at tlie centre of a circle is double of an angle 
*at the circumference, standing on the same arc. ] 



'S[U{ AB, Ft'l •, O, ^ 

ZAOB ^ ZACB, AB 


1 

C^ ZAOB, ZACB^f^'®«l I 
CO D m I 

: OAC Q\'^m 'smi 

OQ » oA ()» 

.*. ZOAC=ZOCA; 

/. Z OAC+ Z OCA-2Z OCA 
Z AOD-ZOAC+ZOCA i 
/. ZA0D"=2Z0CA} 

ZBOD“2zOCB. 

i£^ 'e . 

51^, ZAOB-2ZACB. 





8lr»r ) 

(7^ ^C5?( 5Wl^ I 

;[ Angles in the same segment of a circle are equal. 1 





C 



f&31 


ZACB '6 ZADB, ACDB 

c^-c^ ^ o, fm cm \ 

C^ ZACB-ZADB. 

AO, BO C?f?f m I 

«fsrf«l; cm% ZAOB ^ zacb 

. AB? I 

/. ZAOB-2ZACB. 

ZA0B“2ZADB; 

.’. ZACB-ZADB. 

I 'STC’fsiFl Z AOB 




®Ri) 

5RI5I c?i«n 

»rt^ '5(9t^ ^ 5pit5( ’wpi Ji'?«t-c5pt*i ’K?, 

^ 1^55^ 5 tf^ I 

[ If a straight line joining two points subtends equal 
angles at two other points on the same side of it, the four 
■points lie on a circle. ] 


D 



A, B ^ AB ^ 

^ 0^0 Ppl 

/I ACB“ Z ADB. 

'Si^^ C^, A, B, C « D I 

^BWR ! A, B 'Q C <ilt f%ST fW?[1 ^ I 

# D TWI ^ ^ ^ AD 

■ADC^ K cm ! 

KB ^ ^ I 

■«W«1; L ACB- L AKB ^rt%5[l) 

Z.ACB-Z.ADB (^IRl) 

/. Z.AKB-ZADB 





^. 8 «* 

^ I 

A, B '6 C fe(1 D fwre 

I nfcf 

• 1 ^ fkf^t 1 



^o»t ®R^) 

C^t^ b'^'^'^ 'Sf'Sf^R^ 5^7151, C^- 

c^ f^'n^ c^t't^ •^’=n? 5^1 -a^psiwtc^ 

Jwr^tc'Ri ^sit^i I 

[ The opposite an^^les of any quadrilateral inscribed, in a 

circle are supplementary. ] 

A 

D 


5jc^r A BCD v£i^“ o ^ 

/_ BAD H- Z BC D “ ^ 

Z ABC4-Z ADC=^ I 

OB, OD I 

(gr^rf®) s vii^ 5-r^ bcd^ mfk% z bad 

zbod, 

Ff^ B AD^ W^Q•Mt=T Z BCD 

= |x C?F5^ <21^^ Z BOD, 

.*. Z BAD+ Z BCD“ix(z BOD + ^if^Z BOD) 

- 4 X Ftf^ >1^«1 
= ^ 'h^(.<pj«j I 

Z BAD '6 Z BCD v£l^ ^ C^«l *Iir^ I 
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Z. ABC 'Q Z ADC 'ilt ^ C^«rQ 




IVtfl^ajsCT 

c?-c^ f^'»rf^5 ^ c^*i 

*r<5^^ ^5Tsi ^rsTf® 5Rt I 

[ If the opposite angles of a quadrilateral are supplemen¬ 
tary, its vertices are coney die. ] 



^?T, ABCD v£i?fs ^3^ ABC ^ 

ADC C^«NOT = ^ WPt'l 1 

<2W«1 C^l, A, B, C, D I 

^ ^ A, B '6 C %l Wl I 

D f^ftd iTl ADC^ ^ ADi:^ E 

c^*f <pR^ I 

EC ^ ^ 1 

®iirf«l 5 ABCE ^i%i 

ZAEC, ZABC?r^?PFI 






fk% zlADC, /lABC?r7r^ (wn) 

.*. Z.AEC“-ZABC 

CDE ; 

^•j 1 

A, B, c f^?n c^ D m i 

A, B, C, D I 

^1^. ^ 1 ABCD I AB E 

(2W^ ^ C^ C^^l CBE, 

C^«l ADC^ I 

ZCBE+ZCBA = ^^^«t i 

^srr^, z. ADC+zcBA^^ i 

.*. ZCBE + Z.CBA-Z ADC 
+ ZCBA i ^ nr<#:^3Tr<ft^'i c^'i 

CBA ZCBE-ZADC. 

^ 1 '2t^^ cw-^rf's c% ^ 

ps wl ^ ^ 1 

ABDC 

^i<r^ 3Fjs|t5^ (^9(2 ). 

^?|S^ ^ ^fij?| ZA+ZD“2>RZ ; 

.*. Z A « Z D^ W^®f^ ^1^ i 






^88 




v*r ) 

(1) c^*t •, 

(^) C^t®i ’ 

(®) C^*l C^t®l I 

[ (1) The angle in a semi-circle is a right angle ; 

(2) The angle in a segment greater than a semi-circle 
is less than a right angle ; 

(3) The angle in a segment less than a semi-circle is 
greater than a right angle. ] 

A 


C 

( iH* f^) ( fe ) ( fei ) 

^ BACD ^ i O BAC 

^V-t A C^-C^U T^\ I 

(i) ^ BAC I (i^*Nfki) 

^5%^ 3^^ C^, BAC = 1 

o BDC 5t^n<l 

Z BAC«^-XC^^ Z BOC 
ZBOC‘=‘^^^5l = ^ ; 

/. ZBAC I 

(^) ^ ?Rr BAC 1 (^^1n fef) 









I BAG ^'^V-t 

/. BDC m, 

.*. Z.BOC < 1 

^T%%ZBAC-=4xcW? Z.BOC 
ZBAC<^^W^'1 
L BAG -= v£|^ C^®l 1 

(vs) ^ BAG C^fe 1 fe) 

«r5rr*i c^ l bag ^ i 

«f^‘H I cw:^ BAG ^wtv-r c^&, 

.*. BDG 5tn I 

.*. z. BOC>^ \ 

Z. BAG = iXCW^ z BOG 
.*. Z BAG>vi|^’IWf'l 
ZBAC-'il^l^ C^*l I 

^ ; '5^5^t«t (71, 1%1 

I 

^ I fefcw? ^jt>f 

^ ^ c^i “Tit 

[ s C^«j I ] 

'© I (TFtsr &fcwt »7[-C^JT -^1^ tJtt 

^’Ri T ^; -sTsrr^ ct, 

^ ^ ft=f7$ c^ 1 







8 I ^ 91^ 5Tf?ft ^ 

^91; <2t^ei c?(, fs'^fir c^?rf^P5^ 

C 1 ^ A '« B C^ I A fi(U$I^ 

^MJ v£i^ ^fed AM 'SAN ^ I 

^ C^, M, B, N 1 ^ I 

"sifrs ^ I 

[ f^fBc^ c^K^ j|f|^ c?rt?t I 

^ 91^111 v<i^ ^ I ^ fm ^R'Q 

v£l^f5 1 ] 

‘^ I f^i ^ ^sdw 

C^, cm 



f « «fJl *1^5 ^•ww 

JlUtH JiSI-R ( ^1 C^t 5W»I bH c^m 

jpitJi c^*! ^5W?rt ’Rr^ 1 

[ In equal circles ( or in the same circle ), arcs which sub¬ 
tend equal angles at the centres are equal. ] 



^ ABC 'Q DEF ^ BOC 

EOF • 

<sm c^, c^t®l B HC Ff*l 

'6 EKF FT’t 1 

«W*I ; ^ ABCC^ DEF^^ ^ nim 

^ C^,0 (7m G (7^(m 'Q OB ^JKN^GE 

1 

C^ GE=0B 

/. B ^ I 

ZBOC-Z.EGF (^?R1) 

.*. OC, GF^^ ^ I 



^8lr 




(TOl? OC=»GF, 

.*. C F v£l^; ^ 

BHc 'Q EKF ftroi i 

BHC Ft’t-EKF 1 

c^ fer® ^[c^ ’ic'^ ^ 

TO ^ ^ I 

I TOtR (ti c^ m ^f?[f^^ 

TOt^ C^«l I 

[ In equal circles (or in the same circle), arcs which sub¬ 
tend equal angles at the circumferences, are equal. ] 

f&CiIR[ ABC ^ DEF ^ITO ^ 

BAG EDF ^iTO I 

«2i^rf«i ^1%?® BAc 'Q EDF ^TO C^t®1 

BHC 'Q EKF ^TTO 1 

CTO^ TOR BAC ^ EDF 

BOC 'Q EGF ^ TO 

<2n:\5K^ ^ Tot tor: c^"1 

BHC 'Q EKF m ^ TOR 1 (^n: 







’wt^i (^1 ^iw, 6tc^ 

^fstwi^i c^a^ c^w i 

[ In equal circles (or in the same circle ), angles at the 
centres which stand on equal arcs arc equal. ] 



ABC « DEF I O 'Q G 

BHC m^^EKF m 1 

C^, 

ZBOC“CW^ ZEGF. 

'2f3|t«l 0 ABC DEF 

^ m O, G^ OB, G E^ ^ 1 

.-. B, E^ 

•ii^s fwm\ I 

BHC m«EKF 5t^ 

.-. C, 1 

/. OC, 

ZBOC, Z EGFvfl^ 

Z BOC-Z EGF I 





cTf^ c^, v£i^ f^t^ft *tc^ 

^5TC^ «fC5rf^J ; i£|^ ^ ^ >(^ W? 

^(i*< ^f^?j ^ I 

I ^rsrr^f 3^^ (^ ?(OT, 

c^«i I 

[ In equal circles ( or in the same circle ), angles at the 
circumferences which stand on equal arcs are equal. ] 

^*tOT ^’infOT fk3r ^ ABC ^6 DEF ^ I 

O 'Q G cm, ^?['x BHC Ft’f-EKF Pt’l I 

C^, 

i^lBAC-TOf^ ^EDF. 

BO, CO, EG '6 FG ^ ^ I 

^ ^’i?! ^*1^ w^mr^T 

Z. BOC, ^ EGF Wl ^*1) 

f^cm^ zlBOC-2 Z.BAC 

/- EGF - 2 Z EOF. 

/. z BAC ^ z EOF C^«f^ ^sft^ 


^1%i ^TsrtJi I 





U'i> 

^51 JisTf^i ^ »wt^ lisrPi 511 ^ % Pt’t 
*np°^^5n5!, 'sifet’t « ^^*1 ^*t5tc*ra 

JRtJ? I 

[ In equal circles, arcs which are cut off by equal chords 
are equal, the major arc equal to the major arc and the 
minor to the minor. ] 



"sm ABC, KEF ^ ; O G 

I 

^ BC-'^ EF. 

BHC-^W EOF 

^Ts^sffel BAC-'srfe^ EKF. 

OB, OC, GE, GF 1 

: . OBC 'S GEF 

' OB-GE 
. OC-GF 

^TxBC-EF i^m) 

- ^BOC-Z.EGF. 



^4^ 




/. BHCm-EDFSttf 

^Tirr^ 

.-. v£)c^ nf^fM =■ 

.'. BAc Fr^“=^#r^ EKF m 

^itwf'i I 

'®(g[. 1 <2W«1 ^ C^, C^T^T ^ 


D 



/ 


ABD ^^5t% AB ^n AB 
CD, ABD D 1 

C^, AD 5T^ ^ BD S\*[ ! 

AD 'Q BD I 

ACD 'Q BCD fsTf^ 

AC-BC 

CD-m^'l 

Z. ACD -= ii BCD ((SIC^JC^ W^«l ^^1) 

ACD'6 BCD I 

.% AD 5t*t-BD^^I 







JlsitJt JRlvt ^C'Q? 3Wt^ ^-'®fiT 

^Rt5f I ■ 

[ Ill equal circles chords which cut off equal arcs are 
equal. ] 


A K 



^=1 ABC, KEF O '6 G 

C^ 1 

^^1 BHC EDF I 

c^, bc ef i 

OB, OC, GE, GF I 

<2!f?lt«| “ BHC m-^EDF OT, 

/. Z.B0C“Z:EGF. 

OBC 'Q GEF 

' OB = GE ( > 

OC = GF 

^ ZlBOC-'Wf"^ ZlEGF ; 

.*. ; 

/. BC'^Ti-EF'^1 





i I c^t^r ^ ft^ ^ I 

^ 1 P C^ ^[Ug^ Fti:’I?f ft=l , AB ^ FTC^ ^ 1 

<2W«l^C^ ^IPAB+Z. PBAf^Wt=^l 

« I c^ wrtwt^T ' 

8 I ABC C^ AB, CD ^ E I 

«mt*l ^ C^ AED, BED f^i^ 1 

<t I ^f5 fg A 'Q B C^ 1 A 

PAQ W C?[^ few 1 ^ C^ PQ, 

B C^ C^«l 1 

^ I ^15 "5^ A 'Q B I A T^ fert 

^ f^ PAQ fet^d 1 ^ C^ 

BP-BQ. 

8 I A ABC ^ ADEF^^^^tJ BC = EF, Z A - ZD ; 

■5WM ^ c^ 1 

b-1 Ftr^ mi 

>i<r5i cm i 

s& i w^ ^ (i) mi i%:¥^, 

(^) fe^?r, ^r-r ^ 1 

b ® 1 'Sni v£l^ R*^(.ns C^ i 'fiJRfd ^ <R 

C^®| ■= ^ ^f5 ^t?f1 f%9 Ft^ 

c^m I 

^T1 m c^ff I '^J'sit'l ^ 

<R c^«l •='^j1 ^t^i 1%g Fn^i:w 

Rc<^ ^ c^n 1 





i i 1 ABC A, B, C C^«f?r AP, 

BO 'Q CR ; C^i ^ ^ 

p, Q, R c^ I «j?rf«i ^ c^ 

PQR IWfOT 

90"--|, 90"-®, I 

I '^'^f^'NS ^1 % ^fB?r 

b'S I C^Ft^ AB 'Q CD ^rl E C^ ^f?r®T; 

O ws^ ^ C^ 

Z AOC + Z BOC - 2 z AEC. 

^8 I nfcf 

far^^ 3T5i?«T 

r^^ifed w ^ I 

i 'h I C^ ^ 

i ^ I f3rfi:=af^ ^«(Tf^3R ^13% 

51^ ^£i^ ^ f%!5 

W I vH?Ffl> ^[C^ v£l^ 1%^^ ; '51^*1 ^ C^ 

^^-Fl1% WW 1 

^ ^ 1 t£)^ ^£l?pf^ F^% ^kr j ?2W*i ^ c^ 

Fffilfi ^*s»tf^ c^«t ^5f-^ w.^«i i 







i%^rf5 (r<rf®i=^[% m:'^^ i 

I ^^1^ M’fcwf c^-c^ (r^^r^ 

cwi^W "9 I 

1 ABC A ^ B ^*1^ 

AD, BE m ^t=n O I 

<2W«I ^ C^, 

(i) O, E, C, D i 

(^) A, E, D, B I 

I (i) (=^) %- 

C^TTO ^1 1 '^^'1 C^ ^^tCW 

^(^ I '^T^ ^T%5 ^1 ^ 

^ 1 

^'5> I C^U AB A ^ B AP '« 

BQ C^11 ^ ^ ' '^^"1 ^ 

PQ^8 ^It^ I 

1 ABCD^ AB-CD ^ <Sim m C^ AD, 

BC^ II AC = BD. 

I AB C^^ ^rl P c^- 

C<jft5T ‘il^ I ^ C^ AP B 

C^<^^ fe[1 1 





^41 

1 1 ^?r c^ "ilTfw 

5tR "R^ I 

'©» I C'5?C3i?f c^«fm >Rri( 1 

'Oi I 'A'^ 'fTO ’Ttcf Rft^ 

RRf^ Rrf^ >f?mn^ R<<( I 

I ^ c^ ’fRw ^ I 

‘S'© 1 AB ^II I B fwl 

"iRR P 'S Q Rf^ 1 c2llffei 

^ C^ P AQ Rl^ ^"sdR^t^ 1 

'SS 1 cTO ^i%i c^ 

<pR5I I ^ C^ 

I 

I C^ C^ I 

(smt'i c^ c^-c^u 
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(Tangent) 




C^w^ (Secant) 1 CW\^ mtC^ fW 

“^1%^ 1 

c^ ^fw ^^rirr^ (m c'^'Hft^^M 

ig5?p*r mf^ 

1 ^ C^tf^ "»f*f^ (Tangent) '^^’1 

Wl ^ ( Point of contact ) ^1 

^STf^®! ^ '<Rl ’TtC^ 1 



PQ C^W 

^ C^ P ^ Q f^C^ 

C^ l C^Vt'=^fbC<P' 

P ^jT=f ^ 

P m ^<1 ^ Q 

’tW^ fed p 


p 1fep I «ii 

I fe?^ c^ ^rtar i 

'i' cmf^ f^fer ^rfc^ i 

^fes c^ c^ 

^n I 








-5^ ;P Q 

^ ^ 3Tffliri 

1 ^ 

^1%^ w 

^f^cftlll v£l^ »lf%«f^ I 


C^ ^11 


c^ c<i^1 'iriffw 
tii^ ?rr^ ^ ^Tn ?rr^K^ 

nf^iw 

c^ f^f=^ ^ srl 

_ - ^ ^ I 



(iJT* f^) fe) (o;^t. fell) 


^itc^ 1 

p 'e Q fe=5p^ c^ ^?rf^ I ii)t|5f 
^vs(.<p ^ ^'ferl ^ w P 'Q Q f^[^ 

■^^*\ ^ife;*tc^ i£i^ ^ I <>^1^ ^*r^ "5^?^^^f 

"^4 I 





5,'i90 

^ ’It^— 

'€ 1 

^tmi *^4 

(Internal contact ) ^r[ 1 

c^-m ^ mw fkw 

( fe ) 

-srf^ (ii^ ^ 

NSti^ (External contact) ^rf | 

r.’^U5 ^ #f5 

^ fe ) 

^1 ^ I ^R' C^ W 

^ 

(Common tangent) 1 

C<Ft^ '$(.NQ<; C<F|R p[^ ^ **'14^ 

^ ^ ^1 v^ f^#:^ ’^f^ nw 
w c?r^ 1^ 5lc« fcs 'siftre ~»K?Fi^if bm 

(Tangent to the circle drawn from that point). 

om wft^ ^^©rtfw) cwm 

^ cwt^ v£i?Ffi nftfw ^ ctor 

(inscribed) <Ffwl Wl 

C^uft ^f%f®ff^ (circumscribed) vfi^jf^' 

^1 ^ ! 







(j'M ) 

c^ 

[ The tangent at any point of a circle is perpendicular 
!to the radius through the point. ] 



^ ^ O C^ p PT 

•'Jl^ i 

'2f^^ c^ PT, OP ■^rWc^'% ^ > 

PT^ v£l^f§ Q ?f'6 ; ^Ts OQ ^ ^ ' 

(2r3lt®i 2 PT ^ P ^f^?I1, P 

'fe^‘PT?f < 

.*. OP'^^M^<OQ. 

-flHc’t C^m ^ c^ O c^ ^ PT T5 ^51 

..C^^l fe'PI ^s1^ W OPt I 

.*. OP, PT^ ^ ^ 1 

( PT, OP^ 1 ) 





^ I ’ITffe C<Ft^ HHjps ^STl^. 

*>^HV ^ m I 

m P PT, PT' ^ Wl PT, 

PT'^^ >if^ i ^n ^ ^n PT's PT' 

^f5 c^^l p OPT ^ OPT' <7[ 

v£|<F ^f^, fri ^1 

^5TO^ 1 

^ 1 c^-cm^ fen ’’n*fm' 

^ ^ (?m fell ?f?[ I 

[ If a straight line is drawn perpendicular to a tangent 
to a circle from the point of contact, it passes tlirough the 
centre of that circle. Euc. 3. 19. ] 

^ PT^ P PO' ^ ^fes 

po', po^^fe® Ti^rfnfe^ p 

^ PT^ I 

8 I c^ ^<lm' 







c^ 

■stf^® <fQw ’wf:? 5^?:^ ^51^1 ^r5?t 

CT C^'l ^t^tat'S 5^ I 

[ If two tangents are drawn to a circle from an external 
point, (i) they are equal, (ii) they subtend equal angles at the 
centre of the circle. J 



^ o P 

PT, PQ ^^3^4' p 'e Q 

I 

OP, OT, OQ ^ ^ I 
<2l'srf®l C^, PT“ PQ 

ZTOP-ZQOP. 

T PT OT 

\ 

.*. ZOTP-^^ ; 

y£\tW.‘^ Z.OQP=^^ > 

OPT, OPQ 

' OT - OQ (^rr>rr<), 

■ OP 

, ZOTP“ ZOQP 







/. j 

.*. PT-=PQ 
Z.TOP“ ZQOP. 

c?r^ ^ I 

^•t^'t C^ OPT 'QOPQ 

.*. zlOPQ“ZOPT. 

c^5^irt3i ^ ^ ntc^ I 

^ fkii o P 

1 

'5^^^f*1 p fc^ ^Ts c¥^5i?n<u 

**^4^ ^1%'® ^1 ^ I 

OP ^ OP c^ ^jt^ ^ifw 

^1 ^csr T 'Q Q c^ff i 

PT, PQ, OQ '6 OT ^ ^ I 

®farf«l s OTP 'Q ^i OOP ‘2li::^5JC^ 

PT ^ PQ ^ftnN'"OT '6 OQ-ai 5^ I 

/. PT 'Q PQ, O 1 

OP ^rf^fc^lr ^ o c^- 

c^t^T T^ p ^ nr«^ 

^ cw^f ’tTc^ j{1 

p ^C5 'siR^ **^4^ ^ wi ^ i 







^ ’1?’=^ ^ca, ^ 

'9 ^5t c?I«(t?l «fTC^ I 

[ If two circles touch, the point of contact lies on the 
straight line through the centres. ] 


S 

^ o 'Q o' 

p ^ ^u?r I 

'2l^«l C% O, o' 'Q P I 

OP, o'p I 

®r«it«|: ^ ^ p 

.'• P *^*hF I 

^ TPS I 

.*. OP, o'p ^ 

Z.TPO ^ /.TPO' 1 

.*. f 5 i:if OP, o'p ^Tn 

fei OP, o'p I 

/. o, p, o' 1 

^rfTtc^flr mih ^fe?! TrrTtc«f% 

I 

^ v£i^ I 





^rS?( f^i ii!^|§ vQ ^f^^ 

^tfk^ c?f c^c\ ^<?rr3OT mH'^- 

l if n straight line touch a circle and from the point of 

contact a chord be drawn, the angles which this chordmakes- 

with the tangent are equal to the angles in the alternate 
segments. ] 


A 



ABC ^ 0 ^ EBF 

'Q C^-C^ Wn BD ^ I 

'SW*! C^, 

ZFBD-<ilT}W BAD C^-C^ C^t«l' 

Z EBD BCD C^-C^t^T CTf®! I 

B f^ %( AB ^ m 1 DCB 
C^-C^ C AD, DC, CB ^ 1 

®r*rf«|: (i) ab 

.*. Z FBA-^^ yRC^ej t 







ADB WPt*^; 

.*. ZBAD+^ABD“^^3=i?^^^c|= ^FBA 

= Z ABD+ Z FBD 
/. ZBAD=ZFBD. 

(^) BCD A 

.*. Z BAD + Z BCD 

-Z EBD + ZFBD ; 

Z BAD-= Z FBD ; 

/. ZBCD“ZEBD. 

1 PQ P PA,. 

PB C^-C^t^ 1 AB ^ ^ 

ABP # ZAPQ“ZABP 

PQ, P ABP I 



P Q 

'^Zi{ PQ', P ^ i 

.*. ZAPQ'-ZABPi 

ZAPQ= Z ABP ( ) i 

/. ZAPQ'“ZAPQi 
PQ 'Q PQ' PQ, P 

ABP 1 







'4*0 “t '01®») 

c^tii ^1 ^ '51'®?'^ 1^5gr« 

cw*f iii’<Ffe? ®°»t ortw- 

c^ 'ST'T#? '®r®^ oft^'swwy i 

[ If two chords of a circle intersect within it* the rectangle 
<!ontained by the segments of the one is equal to the rect¬ 
angle contained by the segments of the other. ] 



ADBC WJ1 AB, CD, G I 

C^l, AG.GB-^srt^ CG.GD. 

O cm j AB '6 CD^ OF '« OE 

^ I AO, OG, oc c^rf’f ^ I 

ag.gb = (af + fg)(fb-fg) 

»(AF-f FG)(AF-FG) 

( V F, AB^^l^gf^J 

t- “AF'^-FG'* 

= (AF" + OF")-(FG"-bOF‘'') 


-A02-0G=* 


(*.* F ) 

<£f5rf«i wt 

CG.CD“CO®-OG^“AO®-OG* 

() 


.'. AG.GB-'^tir® CG.GD. 



^ 3m c^'«n ixisR istt^ C5tf ■^t?i 

•iii:^ '5f"*t^nj? 'sr®^ ^<11^ '5f°»r5r?Bi 

'sr®^^ '5tt5vs«w< 5?, 'St?! ?tc5T ca'«ili 

?%c<t i» 

[ If two straight lines cut one another so that the 
rectangle contained by the segments of the one is equal to 
the rectangle contained by the segments of the other, the 
four extremities of the straight lines are concyclic. ] 

F 


AB, CD ^ ^ E 

AE. EB“^TfW CE. ED. 

(2W«1 A, B, C, D I 

# A, C, B 5^ '®T2^ D 

fwl ^ ^ ^ CDC^ F I 

^1 ce. ef = ^^ ae. eb 

ce. ED i 

/. EF = ED, ^ F ^ D 

A, C, B D 

A, B, C, D f^^f% I 





wTtf^ 


^®f®rt*rr («!'»!») 

@ji ^ 

afe’sj 1^551:^ ciw 5 FC^, ^ a<Ft^ 

'ST®#® 'at»lM>Wa '5[^'»t^OT 'srt^- 

c^ca^ ■) '5(i<i'®(.’p(.'iio ®Tt^iC5ra 

^vs ^^(<1 ’Wt^ I 

[ If two chords of a circle, when produced, cut at a point 
outside it, the rectan^^le contained by their segments are 
equal; and each rectangle is equal to the square on the 
tangent from the point of intersection. ] 


r 



AB, CD 

'PC^ P PT, 

1 

c^, 

^®rr?b5 AP. PB-=^H^ CP. PD 

- AT^ 1 

TO ^ O, CTO AB ^ CD^ OX '6 OF 
OA, OD, OP OT C^^ ^ I 






AP.PB = (XP + AXXXP-BX) 

= (XP + AX)(XP - AX) 

(V X, AB^ 
-XP'^-AX® 

-(XP^ + OX^WIa^^ + OX^") 
“OP--OA® 

(•/ X smjc^ 

<2W'1 Wl ^ c% 

^Ws CP.PD“=OP^-OD‘^ 

OT, PT m, 

.-. PT2==OP®“OT2 

T^, AO “ OD « OT, ( ) 

.*. AP. PB=^5fdr5 CP. PD =*PT^ ^^^31 1 

^ AB 'Q CD P 

^ ■^rdr^ ap. PB“=^5rif« 

CP. DP, A, B, C 'Q D I 







®I®'1) 

^rf? c^ 5lc5 wr 

c?smt cm ^!:<i 'G ®rai1& ^grs? ftf^i'® 

?lfw >m5f C?W '8 ®J^*f, >il^ 

!S'»C4|<i 'stty^W'ii 'sf^r OTtfe? ^^C3ra 

»RT^t 55, wi 'srai c<i«ttl& ’=»H^ I 

« 

[ If from a point outside a circle two straight lines are 
drawn, one of which cuts the circle and the other meets it ; 
and if the rectangle contained by the whole line which cuts 
the circle and the part of it outside the circle is equal to the 
square on the line which meets the circle, then the line 
which meets the circle is a tangent to it. ] 



ABC P PBA ^ PC Wl 

PA. B pc, C 

^fkf AP. PB = PC®. 

PC, I 

PD 

O ^ 

OD, OC, OP C^’t ^ I 






«W«ls AP. PB 

-PD“ ( V PD 

PC-PD ) 

POC, POD 

oc-oD, OP 
^-^•s PC-PD; 

.-. f^ ^ TO ; 

Z.OCP=Z.ODP 

( V PD 

/. PC, ABC 1 

[ 1^%] 

^ I <2111:^ 

^ 1 TO w^ #:5t, *vfkf|i{^_ 

'o I TO( ^ (2frc^^®rf^ >il%5 >ns^twK 

8 I TO c?r^ c^ ^FfTO^ I 

^ ^1%1 ^ "ffro, ^ 

(t I *tRf%Pr5 '®rf^ ^1%5! 

^ f^nfr® TO ’Rit-TO ^ TO’T# I 
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^18 




'J? 1 T^ '6 «w«i ^ I 

I c^ ws ^ c^l^ ^ c=ffi 

V 

c^im ^ I 

I c^ c^ ^ ftfti TO 0’rfi^ ”*t4 

S> I C^ TO ^ c^l^ RftI 'ilT^ ^rf3^ 

fulfil TO R^ ^ I 

i® I C^ TOW CTO f^f?^ WC^ CTO 
TOf, c^im ^TO’t^ 1^*1^ ^ 1 

bb i TOwr^i ^ 

c^ c^ ^T^1 'i fc^ c^5 >fwt"i ^fro I 
I ^ W I <21TO ^ c^, c^ 

^ W^ tot, TOt^1 ’ra'TO Tot ^ i 

^N© I w I TOf*l ^ c^ c^ 

7f<pf[ ^ WC^ 'TOW 'SiL'^iL^ *^rffww 

^ I 

^ 8 I CTO f^l ^TO TO^T ^ri #T i 'SRt'l ^ 

^TOI WC^ **^ I 

^ (t I ^".c^, 'Q ^ c^TO 

^rot^TOTi 

[ 5 'mtu^^^ Prs[;cTO®f^ i 

^ ^fro TO l, ^TO* ^ ’jftcTO 

twid^l^ i] 

I fc^ c^-cTfiT TOTTO^ ^ ^ I 

b 8 I ^f^Plf^ C^-C^R 'srfWC’^ ^ I 





1 bf^- 

iS^ I ^ C^^?I5RfWt5T 

^P%| lii^fg ^ I 7 ^ ? 

^ ® 1 c^ f:m ’iftfR, I%i{f5 i% ^1 5tc*f 

I c2r^rf«t ^ c^ fwi 

^ I 

^ ^ i C^t^ f^f^l (T^^ ^fei 

? 

I fH ^ 

^5T 1 (2f^ci ^ C^, ^ fWl 

^-sfe'spli ^ I 

c^m ^ 1 

^8 1 c'^ig^ ^r#?r 

^5T I 

>,0 i ^ A w •, 

-7m c^^i ^5^ w^ B 'Q c 

«t'S(t«l C^, Z BAG - I 

I ^il C^-C^ ^ ^ 

c?ra c^ c^®! ^ ^r*p^ I 

l OA, OB "*1^ 1 ^ro 

PQ, OA, OB P ^ Q c^ 



I ^ c^y PQ ^ c^ra ^ 

CW\^ TO I 

^tr' I ?[fw ^ TO,- 

v^ 5f^ c^ ^£1^ 3^ I 

I ^ i 5? »=''i»^f^ 

%l ^ *tf%TR nw 'ii^ ^1 ^ 1 ^ oiy 

C^-m «ltC^ 3TsrtWf5T I 

1 ^ c^, 'Str^sjc^ 

TO^ I t^fTSTf*! ^ C^, ^5#^' 

I ^ ^ 3RfwN 1 «(^«i ^ c^,- 

<2iC^C^ WTO^f^ ^1^ TO 1 

'©^ 1 ^ ^ C<T^ 

fetfel A, B 'il^* C, D Pr^- 

C^ AB, CD »RtWf^ ^ 1 

vf!"?? 'Sfjt ^ ?lt^i M>f TO 1 eW«l ^ c^, 

^n ^ ^l%t^ i 



»!& ) 

>ii^ f^fll ^ ^ 51^^ c^m I 

I To find the centre of a given circle, or of a given arc. ] 



X 

5rt5il A, B, C C’l-C^ IA SI'S I 
AB « BC C'Tf’f ^ I 

AB « BCC^ DE, FG m m I 

^31 o ’ra*»t3 ^f?5t I 

^ #31 O cm i 

«f*rf*l •• A « 8 ’rR ^pa 3i^'t‘?R 

DE, 

liR’ B « c ^rR 5ja ’W‘p?Ri 

JpWiFW FG. 

^ ^iR ^iwt ntsfR*! fHo> A, B ^a'a* c 

^'sprf^ I 

RsfR, o f^fS ertBa cm i 



ta^f^ f^l Fficsp t 

[ To bisect a given arc. ] 

O 



ADB I 

; AB ^ v£i^ C ^ ^ 

C AB?[ CD ^1 ^ eTlf^ 

D C^ ^5! I 

FT’ffi D 1 

«f«(t*r 2 AD, DB (Rt^ ^ I 

A 'Q B f^^US ^ 3^^'R’W CD, 

.*. AD-BD 
>Rt^r ^Rt^T ^ 

.% Bt^l AD-m BD 
R#>, D #srfc^ 1 







.5^ f^f^l f^*5_ 5^ f5f&^' 
’=?f»f<F >5(1%^ 4 Re® I 

[ To draw a tangent to a circle from a given point 
outside it. ] 



ABC ^ P 

P ABC I 

'BWR ; O "Pife I OP I OPC^ 

5^ ^ ^ I ^1 A B 

C^ I PA ^ PB (TTf^ ^ 1 

^ PA PB I 

«r^t«l s OA 'Q OB C?r^ ^ ; 

OAP 

/. ZOAP 'il^ TOPW ; 

/. PA OA^ m \ 

PA I 

PB^ I 





^Iro 

I ^ 

^5#® ^rsTt^T C^lf fe^CVf^ c^ 

«W*1 • AOP, BOP 

AO-BO 

'il^N OP ^^®1 ^ ; 

/, t^T^ '^-qC^stSt^ ^"STf^T I 

A AP“BP, 

Z AOP-= ZBOP 
Z APO= ZBPO. 



'^cm ^5ri%^ 

I 

[ To draw a common tangent to two given circles. ] 



A B fsfe C^ I 

^p?51 ; (b) AC^ C^ ^%l 

^^ ^1 BC 

^f^N© ^ I 

AC ^ ^fet fsfS^ D 

f^^Pr*#§d ^rt'Q 1 

AD^’RTWH ^1 B BE 

m\ DE ^ I 

^ DE fS 5Tt«<t^«j I 

«n*rt«|; c^, AC-AD-BE, 

.*. CD “BE, 

'ilTs ; 

DCBE I 







^ ACB i 

/. Z BCD ; 

.*. DCBE 1 

Z ADE, Z BED WTr«l> 

DE ^ ’M’# 1 

5r(?[ 1 

U) 2fwf^wn ’’’t# ^1 ^ 



«jip5( s Ac^ cm ^fwl ^ c^rw^^’ 

^ I 

[ '« 2W«I C^OT B EC^ 

AD^ ] 

'Q 5rtirnii«i -»p<^ 

^f^ ^ ^ ^"*15 c^ ?ri sn ^ Frf^ 

'®if^'^ ^ I 

I c^p^s ’!•^c5rm c?^ 

(Direct common tangent) ^C5[, 






^t?f'SRf^ 1 ^ 1 ^ fi^5f 

^«rr?r«l -»K^ ( Transverse common tangent ) I ''p 

«lfegst^ fkm ’M*# ^ 

I 




^ 

wl m fe) 1 


TO, TO ’"'f# 

wt ^ fei) I 




( O^'s ) ( 8?(*n fe ) 

^ ^ TO, TO 

Wl ('^H•^ feR ) I ^ # v£i^ ^ 


^\rS 


Wl ^ ^ ( 8^^“^ flu}) 1 


(^ 5 >) 

b 1 ^ ^ lilt's cm 4" 

cm{ ^ 1 

^ I ^ fj{#r%» <«rrf%c5i, 

wi ?— 

(^) ^ c^w 

(^) ^ ’l^*^ c^ ^ 

(^) 

(^) ^■'i^ 1 

(^) <8 (^) c^ »Tr^^. wl 

'© I ^ Wf 

c^m ^r5[twf5T ^ ^ 1 

8 I ^0 w^ «WOT 3Tt%(tl«t (^1^ ^%(t?f«l 

Tl ^ I 

(? I ^ ^ cmm^ ^d^y 

a, 6 ^ ^ C5I, (b) fe^tcw <2mp^ w 

«n:^ 5lM^«l bf^ Jd""-(a + oy I 





^b-it 


I ^ c^, cwt^ fc^ ^ 3Tr«fr^®i 

c^-^N^qt^ c?r^ ^’t^r c^ i 

^ 1 ^ri>fi^^ 

b-1 >}^ ^*1^ 1%^ ^rf^«i "^4^ 

^'^*?(.ii<l C'^dj-'^sUqt^^ 5T?r«T C^^nil ^Mjf^*^jCNS C^ 1 

:& I '=5jf%^ ^ 1 

b ® 1 'ii^'1 vfi^ '®f^ ^rf^ 'j^^fD 5fsf|is<rl^ c?[^1 <ii‘^" 

^F%1 cvr^'8 C^, v£l^ ^ >1^ ^t^1 

jfsrt^ t 

^ ^ 1 <i)^<1 ^£1^ ^ ^ ^1 1£1^ 'Q w£l?p 

Riic^ ’'’‘^ 1 

I ferfi wi ^rtn^, c?Fr=T ^ 

W®Tf5T ^ I f^ijjcn ^ fe# WT 







v5)o»f Wo ) 

C?^ C^t^ f^ttl C^lFC^f? 

C^«l «rr?fW^ i 

[ On a given straight line to describe a segment of a circle 
which shall contain an angle equal to a given angle. ] 


H 



AB 'Q Z C C^«l I AB^ 

C^»f13ft AC^ 

^ i 

? AB^ A Z. C^ ^ A BAD 

I A AD^ AO ^ ^ ' 

FO, AB^ ^ AOU^ O 

C^ 1 

«r3Jt«| S FO^ f^l A '6 B ^ 

I 

^ B fed ad^ a 

*>^ 1 ( ) 
AHB (Tft^ ZIBAD ^ Z CtT 

I ( ^*1“ ) 



i 1 ^ 'ii^ ^“»t c^ff ^ ^rt^ cW 

C^«f^ 5RtiT ^ I 

[ 5r;^ s bt 

^1 B BC Sfjt 

ZTBC=Hfwl 

C^'ll] 

^ i wt“*f ‘ 

^•sf^ C^«l ^*1#^ CTfC®!^ f^iss ^ 1 

8 1 '6 ftT.i:^'i wfi j 

vn# f^l 5i^ c^m ^ 1 ^ I 

(t \ 'fft ^ ; ^ 5 [R^ C^-C^t^T 

\£i^f5 cw's^rl ^f^c«i, (T^^f [^^'Sf'^' ^;— 

(^) m 

{i) ^ 55 ^, 

W ^n?[ 5 to ’TJf i 

1 c^ ^ 'Q %:c^«l c?e^ ^; 

«i I fft, «’f%ra ^<c?e^ ; 





< 2 n:#r?Fl 


v* I 'ii^N 

^ c^ 'ffw c^ c^ ^ ^ cim\ "srfc^ •, f3r^rf& 

I 

[ ^ ^ AB p's X 

f^'e C^^l ! AB?^ 

'ifl^ 'Slf^ I , 7 \’^ADB T^OTl ^ I 
D ADB FMfS I DP C^’t ^ ,t^ 

C R^'nS C^ Wf'Q 1 ^1 ABC 

v5f^^ I ] 

& I ^ ^1^ orefl r 

^ 5 jt^ ! 

i ® 1 ^ ^ C^f'Qfl ;. 

^ \ 


i I 5tf?f^ (Polygon) 

^l«n I 

^ I ^ ^fSTfST 3^^ 

(Regular) ^ ^ I 

'© I C^m ^T% 

C^f5 ^(inscribed) ^ 

^•, ^•^ 1 i?rl ^=Rf^ 

^^C«i ( circumscribed ) 

^ I ^ ‘*jta fbt<2f 

fei ^ I 







8 I c^um ^ ?f 1 w? 

^1 ^ vH^'v c^fi^ ^^t^fif *51»# 
^CcT C’Sfigft ^5Tt ^ I ^5 {n lK3f 

fel, f%“N^1 f^c-e{5ff2l^ 

^«T I 




(inscribed circle ) lil^* 

'Q ^rW*( ^^^It^FCSl (in-centre) *6 

(in-radius) I 

*lf%f%f^ ( circumscribed circle ) v£|^^ 

C^raf 'Q ( circum-centre ) >9 

(circum-radius) ^W\ I 

Cl c^ ^ c^ ^ ^^c?i'?f c^FOT li}^ 7^^ 'e 

^ ^t^?r ^N*iw^ 

inscribed or ex-circle) i oq^?. 

'Q ^11^1:^ ( ex-centre ) 'S 

( ex-radius ) ^i:»T I 

Rr 1w fe# I 
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814 ) 

[ To circumscribe a circle about a given triangle. 



’ ABC f3|^^ ^51^ "<^C^ I 

DO Eo ac^ 

v£|^*v o I 

^1 O 1 

(fiJsiT*!: DO^ A ^ B ^ 

EO^ f^ A 'S C I 

O, A, B C ^U5 

^c?r 1 

^ O c^ ^f%?d^Ts OA,^ OB, ^1 occ^ 

ITS A, B ^ c %l 

1 ^ I 

#:?T c^fS mi 





^ ?ft^ f%=#§r m 

t n^sT c^m 'iit^n l%JTf5 

^ I '^"1 ^fki c’f^'s c^, 1%i f^ 

[ fQ ^5T ^W 

TO1 “Stt^ f^fS^ ^5^1- 

^ i ^1 1 ] 

^ i OF, BC^ m \ 

.ii^rj( s\^^ ^ c^, 

(^) A, D, O, E > 

W B, F,0, D 
(?t) C, E, O, F I 

; o ’ife^af, OA, OB, oc 

^^1 cgfic^jc^ ' 





818-)' 

[ To inscribe a circle in a triangle. ]! 

A 



A BC I' 

^•IS /.ABC '8 ^ACBi:^ BI'S Cl ^ 

^ 1 C^ff ! 

I f^ c^ 1 

«lsrt«l s I ID, IE, IF BC, CA '6- 

AB^ ^ 1 

BI^^ ^’tOT f¥l BC 'Q BA ^Fr ^ ;. 

/. ID = IFi 

»il^* CM^ C B *8 C A ^'1^ lp5I j. 

/. ID-IE 
/. ID-IE-IF. 

I cm ^1 ^?[•^ ID ^ IE ^ IFC^ 

^ Be, CA 8 ABC^, D,. 

E 8 F ^ I 





^FfC^ ^^SITRSt I 

^ 1 fii^rf'i ^ c^, 

(i) ZBIC = 90'>4-Z^ 

(^) ZEDF=90"-Z^. 

<2f«rf«|s(y) BIC ZBIC + Z ® + Z-^ = 2 

::w^'l v£1Tn ABC ZA+ZB+ZC-2 W^®l 

/. ZBIC+Z l+Z g^ZA+ZB+ZC. 
ZBIC-ZA+Z 1+ /^ 

-90”+(v^:| + ^5+^?-90») 

EIP 

(^.) ^EDF-Z^g- 

i(CT^ Z E+ Z F-2 JlJIC+f'l, ^Sl’sgfs A, E, I “a F ’FtfS ) 

.-. ZA+ZEIF-2 W^Wi 

A ZEDF-^^-|^^-M180”-ZA)-80"-Z^ • 



f To cItovv ail escribed circle of a given triangle. ] 



ABC f^5f I AB '« AC D ^ E 

^ 1 

B’D, BC ^ CEll^ 

TO 1 

ZDBC ^ Z.BCEC^ Bii '«Cli 
I 11 f^Pt^ I 

^ 11, ^?r C^5g 1 

«farf«l S li liF, liG, hH BD', 

BC 'Q CE?r ^ ^ 1 Bli 

BD 'Q BC I 

/. liF-IiG 
liG“liH 

.-. IiF-I,G-=IiH. 








^1 IiF ^liG ^1 

I,HC^ F, G 

f%=5^ %1 ^ BD, BC CEC^ 

^C^;^«lliFB, IiGC ^^nIiHE C^=1 (Src^jC-i? 

v<5?p I 

“- Mv^Sf'l^ ^'Q ^ ’ttcf ^®rf^ ! 

I fk^m ^ c^'m ^ 'ii^* 

c^«r^ ^R% 





'®8»r 8R ) 

I 

[Inapfiven circle to inscribe a triangle equiari^yular to a 
giTen triangle. ] 



P 



ABC ^ DEF I 

0ABC?r C^ C^ 

PAQ I 

A ^ PAB, A F'Al ^%l '«rfW ^ I 

'ilTs Z. QAC, /- E^ ^ I 

BC cm^t ^1 

^ ABC f3F^ 1 

(2tirf*l I PAQ AB W ’^*ff^ 

A ^ I 

A Z.PAB-'il^t^ Z:ACB. 





Z.PAB-* Z.F, 

.*. ZACB“Z.F. 

Z ABC“ ZE, 

.*. ZBAC”'^^ ZD. 

/. AABC^ C^«r^fif ADEFviJ?[ 

.AABC, OABC^ I 



8i«) 

f^f?l E'fMttt" 'S[f%^ 

c^'f'®fira 5Wt5? I 

[About a given circle to circumscribe a triangle equiangu¬ 
lar to a given triangle. ] 


L 




ABC ^ DEF I 

: EFC^ G H ^ I 

ABC?r cm K ^ ; 

C^-C^ B ^ 1' 

K A B KA, A DEG^ I 

A BKC, A DFH’il?r ^TSTt^ 1 

A, B, C LAM, MBN ^ NCL 1%^# 

^ I 

3^^ LMN 1%^ I 

s AKCN A KBN 







B, K, C, N y 

/. Z BNC“= Z BKC^ >f*^^ 


- ZDFH'il^ 


“ ZDFE. 

ZAMB-ZDEFi 
/. Z ZEDF i 

.-. ALMN'illT ADEF^^ C^'f'0% 

ALMN, OABCT I 

i I C^Ff (^) (^) '11^15 


^ I 

'®l^^ I {))) 1, (r<?® , C«r" 

c^F( ^ AP ^'e 1 pz^ c^ 

^?l1 PI v£l^ ^ 

^ I ^1 f»[fw^ B '6 CC^ 

C^W I 


A' 



AB, AC 'e BC C^?t ^ I ABC 

^ I 


(^) A, B '6 C 

^^1 A', B', c' I ^3^ 

K 1 (^) (^) ’llrfilf^ 

7^ 1 


*Oo o 


[ To draw a regular polygon in, or about, a given circle. ] 



ABC f5[f^ ^ O C^ I n 

I 

^*1? C^-C^ A 5^'8 OA 

^ ; O OB 

300 ^ 

Z.AOB, -— ■'il^ 1 AB ^ AB^ 3=j^tsi 

n 

BC, AM ^^Sltfw ^ I 

^^A, B, C PAQ, QBR, RCS 

^ ^ P, Q, R 

1 PQR---, *11%!%!^ I 



Ooi.! 


S ZAOB-ZBOC I^ItfW, 

.*. ZOAB=ZOBA“ZOBC= ZOCB •, 

.*. z MAB-z ABC l^rrfw I 

MA, AB, BC, ^%1' 

MABC-*- I 

(M^ ZAOB= ZBOC ^NSrrf?, 

^CH"< ZAQB, ZBRC 

I 

AAQB, ABRC Jj^CNsl^tC^' 

51 ^, 

/. AQ-BR, QB-=RC. 

QA-QB, Q 1^ 

RB = RC ! 

.*. AQ”QB = BR-=RC j 

/. PQ = QR ; 


PQR*" • I 







"51^^% ^ '"s^ 

I 

[ To draw a circle in, or about, a regular polygon. ] 



ABCD---M ' 

^l?5T • Z A '6 Z Wl i 

•O I 

OC, OD,.OM C^-st I 

O AB, BC,.OP, 

OQ,.’'5(f%^ ^?r I 

o c^® ^fen op?f ^=T 

<2f5tt«l ; OBA, OBC Irii^ TO 

AB-BC, OB^«ft^^^T^ 
vfiTs Z'OBA“ ZOBC ; 

/. OA“OC 







V9o\9 


zlOCB-/.0AB=4^MAB“HBCD. 

OC, /L BCD^ 1 

ZOAB=ZOBA 
/10BC“ £OCB » 

.-. oA-oB-oc, t^irfwi 

AO, BO Z A, Z B 

«r^ofi^, OP •- OQ I 

o c^‘5f op^ 

^ :^.l%i:5f ^'1 P, Q ^Ttfw 

A, B, C t-wrfw fell ; 



>So8 




'Sb-«r ) 

liUIil 'Sjfw 

[To draw an isosceles triangle having each of the angleS’ 
at the base double of the vertical angle. ] 



<il^R TOKl AB. BP-AP®. 

A^ AB^:^ O bcd 

AP^ BC ^ I 

AC ^ I 

'^Sl^l ABC I 

«f«rr«l o PC A, P '8 C ^ 

1 

C^IC^, AB.BP = AP* = BC^ 

.*. BC, GAPCC^ C ; 

/. z BCP = ^"c»f z pac.. 

’lUf Z PCA ^ ; 

Z BCA“Z PAC + ZPCA 

Z CPB. 


• • 







AB-AC, 

ZBCA-ZCBAj 

^CBP=Z.CPB; 


CP-CB-AP, 

^1PAC-=ZPCA. 

.*. Z.PAC+ ^PCA= Z A^ ; 

f^, Z ABC“ Z ACB- Z PAC+ Z PC A 

- Z A^ I 


i 1 18” i 

ABC Z ABC“ Z ACB 

-“2ZA-72'’. ^ 18” C^«t 

’I'he^d i ] 

^ 1 vil'^'fS ^^(.<1 1 

(^. t£f. :>5«^, i5«8)' 

[ ; '=>ir»f z abc (“72”) ^ i 

B N® BD ^ I ^^C«1 ZABD — 18”. 'i|'^ 

Z ABC?( BE ZABE'eZEBCC^ 

^1 #:5T ZBDC 

^ 18”^ ^ I ] 

^ I 'i}^ f^l ^ ^ ^ 1 

[ ^flWS ; ^ «fc^ C^ 72® (“=360'’-r5)- 


(TPt*! ^ I ] 
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^22^. 

.*. '^f?[R-irx^'=2irr .(i) 

^U{ O C^ ^M<"r 

n '-Q^ ^ PQ. 



‘^s^'^C'S|<^ Tf^'^n ^ Wl <<^^C'Si^ 

c^ft ^ ’tfiffe 

fert’N^ ^35(^ Vila's -^t^ fe^PP'l ^ 5lt^C^ 

^1 'e ^ 

*f?ri 1 wt^ c’Wpi^ Ji?it^ 

.(i) 





1 ,'"—"x 

) "'•“' ‘ / \ 
i 

1 


ooU 


-(^) % = 30 q'®^“*^ 


/. z POQ'ii^ b" 



(0 

R 

(^) POQ X 

- X i ^f^r%( X mK 
= iPQ5tnx^M<i 

POD C^m^-~OPDQ ^^-APOO. 

^f^?r ^^1 




('® 8 > 

i ] 

i> I c^ Wq ^riwl wi, 's#® ^ 1 

^ I (r^«T ^(.'Q ^ ! 

[ ^ fetfeil (^T^-' 

ft=ij sf% c^?f ^ ! ] 

[ I ^ ^it>\ ferfed, 'S^- 

’'> 5 ^ ^ 1 ] 

8 1 C^ <IU^ (^) (^) v£i<?f^ 

c^ firfw I 

(t I ^ V 

[ I c^ <[rf>it< ^'Q '^^N 

T%'« ^fen 

c^ cfvf TO ^ ^rff? ] 

'5j 1 cTO ^fwl 

C^f^'Q C^, '^3^* 

(Sf^tsff^ (TSRFR = I I 

H 1 CTO ^SC^ « ’ff^C^->f"NC?r^ TO c^^ 

c^, c?f^ c^ i 

V- 1 . cTO ^SC^ 2 S '« 

^C 5 T, 1 







^ 1 (i) ^ M 

i o 1 C^t^ ^1%^ “^j 

^rUfi ^£1^ ^ i 

[ S CWt^ ^f^1, 

^ c^«t<r c^ ^ c^«i 

t^l ^1% (T^FTC^f^ 3iRf^ ^1] 

1 c^ <11^ fii'f^ 

5117^ &f?l >rfnc^«i ^ I 

i s 1 c^ 'm 

?r^ ^ (T^^r I 

i 8 1 C«Ft^{ ^£1^ >l^r^ fkf^ 

“-ft^ I 

1 ^£1^ ^^^31 Vila's ^^f5 <^1^ ^ 

'«tff%C^ <i5^"^ bf^J a 'Q 6 2^^, 

cw’rha c?i 3fl*-2^>*. 

I c^*{ ^ 

vrff%C^ .il^"^ ^ a 'Q J 

C^f^rQ C^, a««3&*. 

t AABC<I 

AABC-Ma + 6+cV. 





ib-1 cm ^ 

w^ cw^ c^ cwfw 

— f^'l1^?r C^3iM»(.«1<l 511% '®*i I 

bS5> I AB W^ 

I 


C^ 5?FT^1 'Q AB^ f^, W, C^ 

OC^ C^ I OCf C^ ^%| OA ( Tl OB ) Wlt< 
^ ^ ^TfS‘ I ] 

1 C^t^ f^fifi AB C^'^(t?f 

^ I 

[ " ABC^ C ^^1 CO, AB^' 

CO CD "AC, '^'^' DO DE 

-AD^^I ^iAEB-45°^ ^^Wf’ CTO 

EA B ^tc^ AB^ 

^ *1^ ’l?^ 1 ] 

^ i I 'il^ ^ "TO 

cf^f ?rl, ^?R^ ^ I 

1 cm ^ 'sit^ I 

ct'© 1 c^ "TO^rl 'ii^fB i 

[ ^iws : btc^ i «rw 

’tw 5^5? ^^aJtfw i ] 

\8 I 'ii’^fB ^ vijijiC'i; ^ c^ ^5t?d^ 

WT c^^rrc^ ^4 TOT 1 







^ TO I 

^' 5 ? I ^ ^-j f^'i 

l^^l ^ C^^Sf '^I?PT C?f^rf?( 1 

[ ^ZWS I C^ C^ t%5P® 

C^ CTO 1 ] 

1 TO C^, %l 

TO ^5t^ f^C^ ^ TO I 

^v-1 ^fCTO TO ^stc^ 

TO C^y 

W f^^'i 3i^«T C^TO^ TO ; 

{n) TO1 TO c^TO^ ^c=^ i 

(^) ^ 'ij^ f^if^f^^l TO TO C^TO^ 

^ TO 1 

^5> I CTO TO^ i 

^ c^ c^^ ^ "^Ffwl TO I 

'©o 1 ^TO TO ^ ^“sfcapCTO v£l^ 

fel TO ^ TO: TO 1 

'Oi I totoc 6^ ^51^ TO^ c^^ ^srfc^ i 

^tf^ TO > 



i I c^ f f^sc^FW f^l 'sjli? ; 

'^5t?i 5r?l^=5? >is^<i®t 5Ffk® I 

L Given the base and the vertical angle of any triangle, 
to find the locus of its orthocentre. ] 


A 



B C 


BC ^ L X ftfSI I 
ABC BC ^ 

PRIS Z A, Z ^ I 

BE'Q CF ^3^ O I 

O 

o I 

«Nt«l; c^ic^, zoFA « zoEA 
/. O, F, A, E w^ ; 

.*. ZFOE, Z A^>r^ i 

.'. z Boc, z A^ i 

1%^ Z A C^, C^IC^, ^ Z X^^ >1^ i 

C^®fQ % I 







O W?I’1'>t BC^ ^’15 fat'!?Bf 51^1? 
^*i?i 'iiT- ^ •c'ts cfli L X'S^r c^'fsf =i5njr i 
I c^t^i f^sc’Pi'i 'srtcw; 

% 5 t?J ' 5 [!g;i;<Ka^ I 

[ Given the base and the vertical angle of any triangle, 
to find the locus of its in-centre. ] 



BC C^«l 1 ABC 

BC Pr^SZA 

z p^ ^^rfiT ^ I 

Al, Bl, Cl fwl ZA, ZB 'S 
1 I 

I f¥<il W?! I 

«W«I s ABIC^C^, 

ZBIC + iZB + iZC“^ i.(i) 

A ABC 

ZA+ZB+ZC - ^ 1 

^Z A + iZB+iZC-i£)^ ; •••W 

(i) (^) fef’t 

.*. ZBIC“iZ A“^^ 

/. Z BIC -+ i Z A. 






«J8 


LfK- LP. 

.•. Z, BIC % CTT'l I 

I ft=P »[sP1iTO BC 'ffe ^*1? WfW+^Z A 
'® I c^Pl^t fsrg!:^?! 'sjtci -, 

[ Given the base and the vertical angle of any triangle, 
to find the locus of the centroid of the triangle. ] 

A 



^ BAG BC 

/. A-f^^ Z.L. 

AR, BQ '8 CP G C^W ^l%el I G- 

G fell AB, AC^ GN 'Q GM 

^?r I B ci:^ n '6 m i 

<2f3lt«l ! C^IC^, GP --ffCP, GN, PB >RfWf5T, 

BN-^BC. 

CM-^BC. 

.*. N '8 M BC^ ^ ^ fell 



GN, AB? ^i^rlwr^T GM, AC?r 

^^r(wf^, 

.*. Z NGM-zl BAG-ZlL ; 

/. Z NGM C?Pt«l ; 

.*. NMil^ 

G I 

('©<?) 

^ I c^ ^ HftI I 

^ I C^ 'Q ■-‘TllC^‘1 f^i I 

^ c^-c^ 

I 

'© 1 C^ Hfw^ i ^2^ 

8 I c^ 1%^c^?r 'e 1 

31^1?^^ ^ 1 

(^ I c^ T^ 

c^«rTO i 

'Jj 1 c^ ^ f^f?i 1 ■^^^•^5I?r- 







I ^ c^«nr ^ ^rtc^ J 

'WSCTO5?r R^ ^ I 

u-1 f^, 

*vfk{^ppjp^ ^ 1 

e& 1 CTR 

^Jl ^1 w^ i 

[ ^1 ^ ^ W > ] 

i o 1 C^ AB ^n I AB^ ^’RI 

f^f^rf^ ^1^5 I I 

:> i I ABAC C^R ^ BC^ ^’fir I ^3^ 

Rf^'^ I BPn^ P Wl ^ C^, 

BP“=BA + AC; P I 

I cTtT:«m Rfw^ bf^rg^ 

=m ^rfc^ 1 ^ c^, 

*1%^ '6 (2tC^TC^ »il^ ^ 1 



«rc#wi srriW^ 


'Oil 


(3^1 ( Slmson’s line ) 

f3!'|®Fl^ «if%^ ®w- 

[ The feet of the perpendiculars drawn to the three sides 
of a triangle from any point on its circum-circle are 
collinear.] 



AABC^T P vii^ v£i'-^*, p 

) PD, PE'S 

PF I 

<2t^rr'i CJ\, D, E, F 1 

FE ED ; 

^ F£ 'Q ED <2f^^ 4%^ I 

PA '« PC C^fT’t I 

/. PEA, Z PFA «f?;'^5TC^ *, 

/. P, E, A, F ; 

.•. ZPEF“^^^“*t^ ZPAF 

“ ZPAB^ 

- ZPCD, 

( CW^ A, P, C, B uq?p ) 







jC pec '6 Z PDC WFf*l, 

.*. P, E, D, C ; 

.*. Z PED“ Z PCD^^<r^ 

= Z PEF‘il^^'^^ i 
.*. FE'Q ED I 

1 FED ^ P ABC 

“mTOT^I (Pedal line) ^ Cff’^TI ^ ^ I 

('©'3*) 

^ I ( 1 

^ ’IT^ 1 ) 

^1 ABC c^P{ p BC, 

C A^ PL 'Q PM to I LM ^1%5 ^ AB^ 

L C^ m, fifsit'l 

^ C^, PN, AB^S^ 1 

© 1 P '9 Q AABC^ ^ to,l <2^*1 ^ 

c^, p '‘i c^^rrw cw\% pq fe’m 

^f^lW-T 1 

8 I cwt^ w^ ^ y ’iRfe c^ 

p^ 3=ff^ ^1 ^; >2W*i ^ c^, 

vgt p R=p to^;5[ c?i^ ^ ^ I 

I ABC P BC ^ PL 

^ ton I ^Rki ‘®iR^(.'6^ ^R\s q Rp^P® 

RR^ ^pRc^ AC, p^ nfrato i 



^<1? 5W 'srfw '5t5t?I1 I 

[ The perpendiculars to the sides of a triangle from the 
opposite vertices are concurrent. ] 

ABC BQ, CR 

CA, AB 

Vila’s O C^ ^- 

^ I AO W ^ 

BC, P I 

(R, AP, BC I 

RQ (Rt^ ^ 1 

«fait«j l ZORA = ^^TC^«1, ZOQA = ^^>l^^«l i 
/. ZORA, Z OQA^?r 
.*. AROQ I 

.*. Z RAO = Z RQO ( ^’C-f ^1%| )•••(!) 

Rm, Z BRC = Z BQC, I 

.'. B, R, Q, C I 

.*. ZRCB= ZRQ'B ^#Rd )*--(ii) 

(i) vQ (ii) Z RAO ^ Z BAP - ZRQO- Z RCB. 

A BAP '6 ABCR<il^ W, 

B c^«l, 

ZBAP“ZRCBi 

/. ^ AP B, BRC trR } 



/. z APS'© i 

AP, BC I 

(SjTsrff^ AP, BQ, CR 

c^ c^ orthocentre) 

Tfo^ 1 i£i| ^'^1if?l c^ fi'SjSfft ^ 

( pedal or orthocentric triangle ) i 

*tt«f-l3i^8f (srf^sn 

f^<ift^ '5rf%^ «i?<8jii, 

[ The perpendiculars to the sides of an acute angled 
triangle from the opposite vertices bisect the angles of the 
pedal triangle. ] 

?F?f ABC A, B, 

AP, BQ, CR O 

I A PQR, 

AABC^ I 

<^»RfCN!> C^ AP, BQ, CR z RPQ, 

Z RQP, Z PRQi:^ 1 


A 



«rait«l S o, p, c, Q i£j^ ; 

.*. Z OPQ z OCQ. 






O, P, B, R i 

.% Z OPR-^^ Z OBR 
f%^, Z RCA- Z QBA [ Z BAC^ *1W ] 

/. ZOPQ-ZOPR 

AP, Z APQC^ TO I 

BQ 'e CR ZRQP 'Q Z QRPC^ 

TO I 

<rl^ (Tit (TFT^ TO i 

Z APC- ZOPQ- ZAPB- ZOPR. 

[ V ZOPQ-ZOPR ] 

/. ZRPB-ZQPC. 

AABC, APQC, AAQR 

APBR 1 

^ I f^^?[ 

[ The distance of each of the vertices of a triangle from 
the orthocentre is double the distance of the circum-centre 
from the opposite side. ] 

ABC 5!^^0 

s. 

(gfsit^ #T1 C^, 

AO-2SP ; 

BO-2SQ ; 

CO= =2SR. 

N v8 M AO « BO^ l PQ, MN (Tiff 

^ I 
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s PQ, AB I 

(?iH% MN, AB >rsrfwr^ i 

/. PQ, MN'il^ I 

MN, AD 'Q BE PQ, SP 'Q SQ ; 

.*. /. MNO“ iiSPQ Z.NMO-ZSQP. 

NOM 'S SPQ 

.:MN0= ZSPQ, Z-NMO-Z.SQP 
MN“PQ i 

.*. I 

/. NO = SP MO = SQi 

/. AO = 2nO“2sP, BO“=2mO=”2SQ. 
CO“2sR. 

s foTfC'^ vii^ 

7it^i ^ 1 

'® I ^1%^, w^ar, 

[ I'he circum-centre, centroid and orthocentre of any 
triangle lie in the same straight line. ] 

S O ABC 

'« P, 

BC SP, SO, 

AP 3=11^ ^ 1 AP, SOU^ 

G C^ I ^ 


A 



K '9 M AG '« OG^ MK ^ 1 




-W KM, AO^ 

KM, SP^ 'Q ^tWf^ ; 

.*. KMPS I 

.*. PG=GK='iAG; 

^^?rf*, G, AABC^ ms t^1 SO i 

1WfCW^ 'S I 

8 1 O, ABC ^Ppi 1 AO ^j%?| 

BC « 

D ^ p f^ps c^ 

^ C\ 00“ DP. 

BP 'Q BO ^'^©5 1 

Boc^ Ac^ Q f¥5p® R-'rfl^rl w I 

‘*2fl|t«| “ ^ODC-Z OQC^^"^ TO^t'l, 

.:. ODCQ I 

.*. BOD-^si^:^ ZQCD Z.ACB 

f^, z. ACB ■= z. APB (?f^irl) 

ZBOD-ZBPD. 

^1^, BDO 'Q 3PD ^1 

Z BOD - Z BPD mx BD i 

OD = DP. 



• 9 







i ! c^U c^ c^t^ tot,. 

^ ^^c^=r?r ^r*jsr^ i 

^1 O, AABC^^r^f^^l <sm‘\ ^ C% O, A, B, C 
C^-C^U ^1 

^ I w^m ^ ^|sc?Pt«i 

1 ^ c^t®i ^^n^^Ftft 

^ ’rrff-fsrfcw^ i 

8 I ADEF, ABC I «f^t*t' 

C^, DEF 2a, 2b, 2c 

O’ I l%'-^C'Sr< f^i '^f%c«T*. 

1 

'h\ O, AABC^'®r®2C^ #15^ AO, BO, CO- 

^ nf?r^[u^ p, q, r ftfirs ^ i 

CTf^'Q C^ O, PQR f^.^?i ^fk^ \ 

S I AABC?[ O AO^^ ABC 

C^ BC^ D ’11%%^ X 

I C^f^rf'Q c^, BO-BX i DO = DX 

V I C^ C^-C^ C^pRs- ppp- 

fel ^ ^tCW 

c^ ^?rl ^, i 

^ o I n^U nflr^ 

’y f^^Sffl? '^1%'^ I 

O, ABC5 S ^Ts AD, BC^ 

1 AS '« AD "^if^ Will G ^ H c^w- 

^5f I (Sl^rf'l W, GH, BC II ^'^X BGCO I 



:ft5lf^5 ^t5?i ^<1? iii^< 

'Q c<i'^t«^ra %(f&, •s\t 

f^=5^ I 

[ In any triangle, the middle points of i,he sides, the feet 
of the perpendiculars from the vertices to the opposite sides 
and the middle points of the =>s joining the orthocentre to 
(the vertices are coneyclic. 


A 



^^1 ABC P, Q, R, BC, CA 'Q 

•AB^ D, E, F, A, B 'e C 

O U M, N, OA, OB 

OC? 

^Tsit^l C^, P, Q, R, D, E, F, L, M, N, 

«f«rr«l I PQ, PR, PL, QL, RL C^’t I 
^^=1, AABO^, 

AR “ R B, AL“ LO ; 

.*. RL, BO^ I ; 






ABC BR-RA BP “PC v 

.*. RP, AC? I 

f^, BOC^ AC? ^ 

/. Z PRL = 'il^ WFt®1 I 
W:% Z PQl_“^?f i 

.*. P, Q, L, R 1 

p, Q, R f^iri c? ^ nr?% fe’t?' 

L TO PL ^ ?ri? 1 

?iC^ CTf?t={ ?t? C? M '6 N t- 

tot?, C?C^^ Z LDP “ WTO, 

PL ?]tC>f? ^ D ?ttc? I 

vfi^^ «jto ??1 ?1? c?, E '€) F 

I 

.% P, Q, R, D, E, F, L, M, N I 

S f^C4' (Nine-points circle) 

vi)?’ (Nine-points centre) | 

i I =T?-T%,CTO, 'Q ^•sUin^ ??51' 

C?TO I 


[ The centre of the Nine points 
circle is the middle point of the 
line joininff the circum-centre and 
the orthocentre. ] 

ABC o s 

^?N N CTO I 

-SlTO ^tc? C^ N, SO? 



PD C?^ m SOC?f I 


DQ ^ SOi:^ 

I (^'i5»r ^’inrsi) 

^sifK, ^ so^ c^ I 

• (M^% PD 'e EQ 

^55^%^ ^mOT 

(7^ 1 

N, so^ I 

^ I ^rwi:<?i 

I 

[ The diameter of the nine-point? 
circle is half the diameter of the 
circum-circle.] 

PL 

^ I 

PL^^ ^ C^ \ 

SO^ I 

.*. PL 'Q SO N 1 

^i|^, SNP, ONL 

SN“ON, NP = NL 
Z SNP-^ft^rlt’t Z ONL ; 

.*, >l4c,''s| 1 

/. SP"=OL“LA, 

'ilTx SP, AL^^ 

/. SA-PL 







1%^, S A PL. ^^-fk\ ^ ; 

.*. f ^m'< 

I 5wpp5» 'Q c^ 

I 

[ The centroid, the orthoceritre, the circum-centre and 
the nine-points centre lie in one straight line. ] 



PKL PN»NL ^^Xi^KyOG^ 


.-. PG«GK. 

G, AP^ f^j ^^55 I 

.*. S, G, N, O I 

^ 1 (^) w- 

W ^jt^i fijzm 

I 

(it) c^m 


^ I ]^zm ’rfTf-1%|C'sfii ^- 

'® I O AABC^ . CTf^vQ C?:; BOC, COA, 

'AOB ^ ABC (2lC^SI^fe ^ I 

8 I I, li, I2,l3. ABC ^-filf^ '€ 

(TFS I 'Sm^ ABC 

II1I2, II2I3. Ilsli, Iilals fS 

1 

(t I O, AABC^ mh\y AD, BC^ ^ 
AB>ACi55fwU X, M BC, AO, AC? 

3^?, wr® c?, 

Z. LXD = zl LMD ^ z: C - Z B. 

^ 1 cTf? c^«t 

^?* «rrf%c^, ?%?, 

atN3 1 

c?-c^1^ f^? c^w^ c?’rf? 1 

V-1 "iI?^ 5r^-1^ 

s& 1 cwt^ f^'W? 'Q ftfti '®rti:^ 1 -smt*! ^ 

C^, ^1? ^ ^f?c? i 

:> ® I v£|?sf5 m y£\^\ 

c^?t? %zm cm \ 



<6 bf<T wtfe® 'itfe^ ^ 

^ftu® nf?rl ^ i 

^ ftf?l c^f^ c^c^ ^Rl 

cwr c^m ^ 

^5(1^^ I 

^f%C^ C^?5 i 

I ^JM< Mc?[^ '5f9J 

I 

c^ ^ ferfi 

^srfw 1 

(i) 

(^) ; 

^ (vs) *^4?^ c?r8^ 

‘^4fi^ ^ ^5(1%^ ^?ri ^rt^c^ I 

#:^ %Pif^ 

’iTO ^fwf?r ^^®fl ;— 

C?^ '®rf^ ^ I 

(^) c^tf?r c^i^ %c^ ’^•frrft cm- 

{^) iir;^ c^ ftffi f¥^ 

^•*t I 





V5S35 

(8) ftfwl >f^5T 

c^ ^ ■^ffN’®! 

^ ^ ^twt^ 1 

(4) f^'% ^t<-ftf*t^ 

'^r^rcxr^ ^>rr< 'q nfwl ifm ?i 

Ti I 

* (^) c^^mi 

^ c^^fiTO?r c^tc«m '©■ 

1 

wf^ 

i, I ^fwg 'Q T^fii >|^CI C^^ri PFZ^ 

Kt^ "^4 ^ ! 



K ft^fell PF^^ KC 5^’^ 1 G mf^ 
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^ CALCUTTA 

928 

1. Eitho% (i) If one {ingle of a triangle be greater than another, 
prove that the side opposite to the greater angle shall be greater than 
the side opposite to the less. 

(ii) Hence deduce that the hypotenuse is the greatest side in a 
right-angled triangle. 

Or, (i) Provo that the three interior angles of a triangle are together 
equal to two right angles. 

(ii) If one angle of a triangle is equal to the sura of the other two, 
the triangle is right-angled. 

■ 2. (i) In equal circles, prove that the arcs which subtend equal 
angles whether at the centres or circumferences shall be equal. 

(ii| Two equal circles intersect at A and B; and through A any 
straight line PAQ is drawn terminated by the circiiraferencca. Show 
that BP-BQ. * 

3. Prove that the angle at the centre of a circle is double the angle- 
at the circumference standing on the same arc. 

1929 

1. Either, (i) Prove that if two straight lines intersect, the verti* 
cally opposite angles are equal. 

(ii) Two straight line AB and CD intersect at E. If the bisector of 
the angle AEC be produced, prove that it will bisect the angle BED. 

Or, (i) Prove that two triangles are equal in every respect, if two- 
angles and the adjacent side of one triangle are respectively equal to two- 
angles and the adjacent side of the other. 

(ii) The triangle ABC has the angles at B and C equal. Show that 
the bisectors of these equal angles terminated by the opposite sides are- 
equal. 

2. (i) Prove that if two tangents are drawn to a circle from m 
external point, they are equal. 

(ii) If the circumference of a circle is divided into three equal arcs, 
the tangents drawn to the circle at the points of section form an equi¬ 
lateral triangle. 
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3. Draw a tangent to a fjiven circle from an external point. {Traces 
of construction must be given, but no justification is required.) 

1930 

1. Either^ (i) Prove that the three angles of a triangle are together 
equal to two right angles. 

(ii) Find in degrees each angle of a regular polygon of five sides. Give 
reasons for your answer. 

Qr, (i) Prove that the area of a triangle is half the area of a paral¬ 
lelogram on the same base and of the same altitude. 

(ii) ABCD is any parallnlograra and O is any point within it. Show 
that the sum of the areas of the triangles AOB and COD is equal to 
half the area of the parallelogram. 

2. Either, (i) Jistablish geometrically the algebraical formula a*-6* 
= (a+6)(a-6). 

(ii) In a triangle ABC, AD is the perpendicular drawn to the base 
BC and O is the middle point of BC. Prove that the difference AB*~AC* 
=2 BC.OD. 

Or, (ii Prove that the tangent at any point of a circle is at right 
angles to the radius drawn through the point. 

(ii) The radius of a given circle is 1*5 inches. Prove that all points 
from which the tangents drawn to the circle are of constant length 
2 inches, lie on a circle. Draw a diagram as accurately as you can. 

3. Construct a triangle whose base will be G centimetres and the other 
two sides 3 and 5 centimetres respectively. Measure as accurately as 
possible the altitude of the triangle. 

[Traces and statement of construction are requiredJ] 

1931 

1. Either, (i) If two angles of one triangle are respectively equal 
to two angles of another, and the side adjacent to the angles in one equal 
to the side adjacent to the equal angles in the other, prove that the two 
triangles are equal in all respects. 

Or, (i) Prove that any two sides of a triangle are together greater 
than the third side. 

(ii) Prove that the difference of any two sides of a triangle is less 
than the third side. 

2. Either, (i) Prove the geometrical proposition corresponding to the 
algebraical formula {«+ft)* = o*+6’ +2a6. 

(ii) Prove that the square on a straight line is equal to four times 
the square on half the line. 

Or, (i) Draw two tangents to a circle from an external point. 

(Li) A quadrilateral is described touching a circle. Prove that the sum 
of any pair of opposite sides is equal to sum of the other pair. 

3. Construct a triangle, given the base, one side and the area. 
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1932 

1. Either^ (i) If one side of a triangle is produced prove that the 
exterior an#?le is greater than either of the interior opposite angles. 

(ii) Show that it is impossible to draw threei equal straight lines from' 
a given point to a given straight line. 

Or, (i) Prove that, if a straight line cuts two parallel straight lines, 
the .corresponding angles are equal. 

(ii) Prove that, it the throe sides of one triangle are parallel to the 
three sides of another triangle, the corresponding angles are equal. 

2. *’Either, (i) If a straight line drawn through the centre of a circle' 
bisects a chord which does not pass through the centre, prove that it cut» 
the chord at right angles. 

(ii) {Show how to construct a circle of given radius to pass tlirough 
two given points. When is this construction impossible ? 

Or, (i) Prove that the tangent at any point of a circle and the 
radius through the point are perpendicular to one another. 

(ii) Show how to draw a tangent to a given circle paralle to a given 
straight line. How many such tangents are possible ? 

3. ' (i) Construct a square on a given finite straight line. (Give only 
the traces of all your constructions, using a hard pencil, a straight 
ruler, and a pencil-compass only.) 

(ii) Divide the area of a given square into parts from which two equal 
squares can be made up. 

1933 

1. Either, (i) Show that in a right-angled triangle the square on the 
hypotenuse is equal to the sum of the squares on the other two sides. 

(ii) Prove that in an equilateral triangle four times the square on the 
perpendicular drawn from a vertex on the opposite side is equal to three- 
times the square on any side. 

Or, (i) Show' that in an obtuse-angled triangle the square on the 
side subtending the obtuse angle is greater than the sum of the squares- 
on the other two sides by twice the rectangle contained by one of thoso 
sides and the projection of the other side upon it. 

(ii) Prove that a triangle whose sides are 2, 3 and 4 inches is aa 
obtuse-angled triangle. 

2. Either, (i) Show that equal chords of a circle are equidistant from 
the centre. 

(ii) Find the locus of the mid-points of chords of constant length 
in a circle. 

Or, (i) Show that there is only one' circle which passes through three 
given points not in a straight line. 

(ii) Prove that two different circles cannot 'cut each other at more 
than two points. 

3. (i) Describe a parallelogram equal in area to a given triangle and 
having one of its angles equal to a given angle. (Traces only are required.) 
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(ii) CoiiBtruct a rhom')US equal in area to a K''^en rectangle and having 
A side equal to a side of the rectangle. (Traces only are required) 

1934 

1. Either (i) If two sides of a triangle are unequal, prove that the 
greatest side has the greater angle opposite io it. 

(ii) Show that the difference of any two sides of a triangle is lt«8 than 
the third side. 

Or, (il Show that the triangles on equal bases and of the same 
altitude are equal in area. 

(ii) Show that the straight line joining the middle points of two sides 
■of a triangle is parallel to the third side. 

2. (i) Show that the angle which an arc of a circle subtends at the 
•centre is double that which it subtends at any point on the remaining 
part of the circumference. 

(ii) Lis any point on the arc PM of a circle. The angles LPM and 
LMP are bisected by straight lines which intersect at O. Find the locus 
of the point O. 

3. Either, (i) Draw a triangle equal in area to a given quadrilateral. 

(ii) Bisect a quadrilateral by a straight line drawn through an 
angular point. 

Or, (i) Construct a quadrilateral, given the lengths of the four sides 
and one angle. (Traces only are required.) 

(ii) Bisect a triangle by a straight line drawn through a given point 
in one of its sides. (Traces only are required.) 

1935 

1. Either, (i) If the three sides of one triangle are respectively equal 
ito the three sides of another, show that the two triangles are equal 
iq all respects. 

(ii) Show that the diagonals of a rhombus bisect oiu; another at right 
angles. 

Or, (i) Show that equal chords of a circle arc equidistant irom 
the centre. 

(ii) Through a given point within a circle draw the least possible 
■chord. 

2. Either, (i) In an obtuse-angled triangle show that the square 
on the side opposite the obtuse angle is greater than the sum of 
the squares on the sides containing the obtuse angle by twice the 
rectangle contained by either of those sides and the projection of the 
other upon it. 

. (i*). I" any triangle show that the sum of the squares on two 
sides is equal to twice the square on half the third side together with 
twice the square on the median which bisects the third side. 

Or, (i) Show that if chords of a circle cut one another (inside the 
circle) the rectangle contained by he segments of one is equal to the 
rectangle contained by the segments of the other. 
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fii) ABC is a triangle right-angled at C ; from C a perpendicular 
^0 18 drawn to the hypotenuse; show that the square on CD is 
equal to the rectangle AD. BD 

3. (il Describe a parallelogram that shall be equal to a given 
triangle and have one of its angles equal to a given angle. 

(ii) Describe a rhombus equal to a given parallellogram and standing 
on the same base. When does the construction fail ? 

' 1936 

1. Either, (i) Show that the three angles of a triangle arc together 
«qual to two right angles. 

(ii) Show that the angle contained by the bisectors of two adjacent 
angles of a quadrilateral is equal to half the sum of the remaining 
angles. 

Or, (i) Show that triangles on the same base and between the 
same parallels are equal in area. 

(ii) Show that the straight lirio which joins the middle points of the 
■oblique sides of a trapezium is parallel to each of the parallel sides. 

2. Either, (i) Show that the opposite angles of any quadrilateral 
inscribed in a circle arc together equal to two right angles. 

(ii) If O is the orthocentre of the triangle ABC, show that the 
angles BOC, BAG are supplementary. 

Or, Show that the angles made by a tangent to a circle with a chord 
drawn from the jioint of coni act are respectively equal to the angles 
in the alternate segments of the (‘ircle. 

(ii) Two circles intersect at A and B ; and through P, any point 
on the circumference of one of them, straight lines PAC, PBD are 
drawn to cut the other circle at C and D. Show that CD is parallel 
to the tangent at P. 

3. (i) Construct a triangle having given two sides and an angle 
■opposite to one of them. Explain the case where you get two solutions. 

{ii)‘ Trisect a triangle by straight lines drawn from a given point 
on one of its sides. (Traces only are required.) 

1937 

1, Either, (i) If two triangles have two angles of one equal to two 
angles of the other eaeh to each, and one side of the first equal to the 
conesponding side of the other, show that the triangles are equal 
in all respects. 

(ii) If the bisector of the vertical angle of a triangle also bisects 
the base, show that the triangle is isosceles. 

Or, (i) Show that chords of a circle which are equidistant from the 
centre are equal. 

(ii) PQ is a fixed chord in a circle and AB is any diameter. Show 
that the sum of the perpendiculars let fall from A and B on PQ is 
constant if AB does not interest PQ inside the circle. 
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2. Either, (i) In every triangle the square on the, side subtending' 
an acute angle is equal to the sum of the squares on the sides containing 
that angle diminished by twice the rectangle contained by one ot 
those sides and the projection of the other side upon it. Establish. 

(ii) Show that three times the sum of the squares on the sides of a 
triangle is equal to four times the sum of the squares on the medians. 

Or, (i) If two chords of a circle cut at a point within it, the 
rectangles contained by the segments arc equal. Establish. • 

(ii) A serai-circle is described on AB as diameter, and any two 
chords AC, BD are drawn intersecting at P. Show that 

AB* = AC.AP + BD.BP. ' . 

n. (i) Bisect a quadrilateral by a straight Hoe drawn through an 
angular point. (State your construction and give a theoretical proof). 

(ii) Construct a triangle having the base angles equal to two given- 
angles and the perpendicular from the vertex on the base equal to a 
given line. (Traces only are required). 

1938 

1 . Either, (i) If two triangles have two sides of the one equal to two 
sides of the other, each to each, and the included angles equal, show that 
the triangles are equal in all respects. 

(ii) ABC, DBC&re two isosceles triangles described on the same base 
BC but on opposite sides of it. AD meets BG in JS. Prove that BE=E0. 

Or, (iii) Show that the locus of a point which is equidistant from twa 
fixed points is the perpendicular bisector of the straight line joining the 
two fixed points. 

(iv) Straight lines are drawn from a fixed point to a given straight 
line. Find the locus of their middle points. 

2. Either, (i) Show that the angle at the centre of a circle i» 
double of the angle at the circumference standing on the same arc. 

(ii) If two chords AB and CD of a circle intersect at a point E 
inside the circle, show that the angles subtended by A(7 and at the 
centre are together double of the angle AEG. 

Or, (iii) Prove that in an obtuse-angled triangle the square on the 
side subtending the obtuse angle is equal to the sum of the squares on the 
sides containing the obtuse angle, together with twice the rectangle 
contained by one of those sides and the projection of the other side on it. 

(iv) If DA/is drawn parallel to the base BC of an isosceles triangle 
ADD, prove that the ditterence of the squares on DA/and OA/is equal to 
the rectangle contained by BG and DE. 

3. (i) Construct a triangle having given two angles and a side opposite 
to one of them, (btate your construction and give a theoretical proof.) 

(ii) Construct a triangle having given the perimeter and two angles. 
(Traces only are required.) 
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1934 

1 . Prove that if a straight; line cuts two parallel lines, it makes (i) the 
alteTnate anf^les equal to one another, (ii) the exterior angle equal to the 
interior opposite angle on the same side of the cutting line. Hence 
deduce : (i) the exterior angle of a triangle is equal to the sum of the 
two interior opposite angles of the triangle ; (ii) throe angles of a triangle 
are together equal to two right angles. 

Or, Prove that the angle at the centre of a circle is double of an angle 
at the circumference standing on the same arc. Hence deduce that (i) 
angle in the same segment of a circle are equal, (ii) the angle in a semi¬ 
circle is a right angle. 

2 . (i) Prove that any two sides of a triangle are together greater than 
the third side. 

(ii) Prove that the perimeter of a triangle is greater than the sum 
of its medians. 

Or, _ (i) If two circles touch one another, the centres of the circles 
and their point of contact are collinear. 

(ii) Find the locus of the centres of circles which touch two concentric 
circles. 

3. (i) Prove that the straight line which joins the middle points of two 
sides of a triangle is parallel to the third side and divides the triangle in 
the ratio of 3 : 1. 

(ii) Prove that the parallelogram obtained by joining the middle points 
of the sides of a quadrilateral is equal to half of the quadrilateral. • 

Or, Enunciate and prove the g^-ometrical theorem corresponding to the 
algebraical identity (a-6 )*=a*+6*-2 i6, and hence prove that in any 
triangle the square on the side subtending an acute angle is equal to the 
sum of the squares on the sides containing that angle diminished by twice 
the rectangle contained by one of those sides and the projection of the 
otW side upon it. 

4. Construct a triangle having given two sides and an angle opposite 
to one of them. 

Discuss the cases when there will be : (i) one solution, (ii) two solutions, 
and (iii) no solution. 

[Traces of construction should be left in each case,] 

Or, Reduce a quadrilateral to an equivalent triangle, and bisect it by 
a straight line through an angular point. 
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1935 

1 . Prove that the three angles of a triangle are together equal to two 
right angles. Hence deduce that all the interior angles of any rectilineal 
figure, together with four right angles, are equal to twice as many right 
angles as the figure has aides. 

Or» (a) Prove that triangles on the same or equal bases and between 
the same parallels are equal in area. 

(6) Prove that a parallelogram is divided by its diagonals into four 
triangles of equal area. 

2 . (<3r) If two triangles have two angles of one equal to two aijg’es 
of the other, each to each, and any side ot the first equal to the coires- 
ponding Bide ot the other, the tiiangles are equal in all respects. 

(6) prove that any point on the bisector of an angle is equidistant 
from the arms of the angle. 

Or, (a) Prove that the straight line which joins the middle points of two 
sides of a triangle is parallel to and halt ot the third side. 

(6) Prove that the straight lines which join the middle points of the 
opposite Bides of a quadrilateral, bisect one another. 

3. (a) Prove that equal chords of a circle are equidistant from the 
centre and conversely, chords which are equidistant from the centre 
are equal. 

(b) Find the locus of the middle points ot equal chords of a circle. 

Or, {a) It two circles touch one another, the centres and the point 
of contact arc in one straight line. 

{b) A and B are the centres of two fixed circles which touch internally. 
If P IS the centre of any circle which touches the larger circle internally 
and the smaller externally, prove that AP +BP is constant. 

4. Give the construction for drawing a rectangle equal in area to a 
given rectilineal figure and reducing it to a squaic of equal area. 

Or, (a) Draw a triangle equal in area to a given quadrilateral. 

• 

(6) A quadrilateral field ABCD has the following measurements : AB= 
460 metres, BC=380 metres, CD-=330 metres, AD=390 nusres and the- 
diagonal AC=660 metres. Draw a plan (scale 1 c. m =50 metres). 
iB^uce your plan to an equivalent triangle and measure 'ts base and alti¬ 
tude. Hence estimate the area ot the field. 


BH475 






